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PREFACE 


A conference on "The Effects of Aging on the Interaction of 
ilth and Behavior” was held January 26 and 27, 1981, at the 
:ional Academy of Sciences in Washington, D.C. The conference was 
janized by the Institute of Medicine through its Division of Mental 
ilth and Behavioral Medicine. Support was provided by the Alcohol, 
ig Abuse, and Mental Health Administration and the National 
jtitute s of Health. This meeting was the fifth in a series of six 
'Itational conferences to be conducted over a two-year period as 
> principal data-gathering effort for a study of "Health and 
lavior: A Research Agenda." These conferences attempt to 

o direct the behavioral sciences toward a wider range of health 
problems than the mental health issues with which they have 
traditionally been concerned 

o link the biomedical and behavioral sciences 

o stimulate interdisciplinary clinical and basic research. 

The study is designed to assess the present and potential 
itribution of the behavioral sciences to our understanding of 
reral serious and widespread public health problems, and find ways 
which both the biomedical and behavioral sciences can be employed 
reduce the burden of illness in this country. David A. Hamburg, 

)., director of the Division of Health Policy Research and 
ication at Harvard University and former president of the Institute 
Medicine, is chairman of the committee for the study "Health and 
lavior: A Research Agenda." 

Under the chairmanship of Judith Rodin, Ph.D., Professor of 
rchology and Psychiatry, Yale University, the conference on The 
cects of Aging on the Interaction of Health and Behavior brought 
;ether behavioral science investigators and biomedical scientists 
) have worked extensively on the biologic and behavioral aspects of 
.ng, along with scientists (both biomedical and behavioral) who 
re not worked directly in this interdisciplinary area of health 
search. In general, the meeting was an opportunity collaborating 
explore the state of the art and new research initiatives with 
spect to : 

1) the changing vulnerabilities of the elderly to disease, the 
relationship of attitudes and beliefs regarding health and 
illness that influence the health behavior of the elderly and 
the relationships of the health care provider to the elderly 


2) the immunologic status of the elderly, including, for 
example, the impact of behavioral processes of adaptation on 
immune function, the impact of age-related changes in 
immunologic compentence on behavior, and the role of the 
immune system in mediating relationships between behavioral 
processes of adaptation and the maintenance of health and the 
development of disease 

3) biobehavioral issues that underlie alcohol abuse among the 
elderly, particularly among those whose alcohol-related 
problems developed at later ages. 

The meeting included both plenary and small group sessions, 
enabling presentation of major papers to all conference participants, 
as well as discussion of particular issues in smaller invitational 
workshops. In summarizing the discussion, it is nearly impossible to 
attach a name to each significant idea represented. The transcript 
recorded virtually every listed participant as playing a useful role 
and so deserving partial credit for whatever value these proceedings 
may have. Appendix A lists the full conference agenda; Appendix B 
lists the participants invited to attend the conference. 

We are grateful to the Conference Chairman, Workshop Chairman, 
and presenters of major papers for their assistance in the 
preparation of this summary proceedings. We also acknowledge the 
advise and assistance of Gene Cohen, Chief, Center for Studies of the 
Mental Health of the Aging, 'National Institute of Mental Health; 
Matilda White Riley, Associate Director, National Institue on Agiqg, 
National Institutes of Health; Ronald Abeles, Health Scientist 
Administrator, National Institute on Aging; and Peter Kramer, Special 
Assistant to the Administrator, Alcohol, Drug Abuse, and Mental 
Health Administration, and Co-chairperson, with Dr. Riley, of the 
Federal Interagency Committee for the Institute of Medicine Study 
’’Health and Behavior: A Research Agenda." 


Delores Parron 
Fredric Solomon 


OVERVIEW ON EFFECTS OF AGING ON THE 
INTERACTION BETWEEN HEALTH AND BEHAVIOR 

Judith Rodin, Ph.D. 


One of the most profound consequences of a nation’s modernization 
the consequent improvement in medical care and prevention of 
ase is greatly increased longevity. It is now clear that old age 
likely to be experienced by most persons in developing countries. 

age, however, brings with it social, psychological, and 
logical problems that we are only beginning to understand and 
rn how to deal with. They represent a major challenge to our 
earch and clinical enterprise. Our current scientific knowledge, 
eloped primarily on the behavior and physical status of younger 
Its, cannot be generalized readily to older adults because of a 
iety of normative and non-normative changes and because of 
stantive cohort differences. Our clinical and policy applications 
y on the development of a knowledge base that accounts for these 
ortant differences. Thus, current clinical practices may be 
dequate or incorrect for the elderly. 

Our research must distinguish among the events that are implicit 
our biological characteristics as a species, those that a 
ticular culture mandates to occur at given life stages, and those 
idents or individual developments that lead to differential rates 
aging in different people. 

In adulthood, it appears that there are different developmental 
gressions in physiology and "behavior ” .JL/ The range of observed 
aviors increases markedly with age, and many elderly adults in 
d health will perform well above the average values for young 
Its. There are, in fact, an increasing number of individual 
tances of lack of substantial decline, even in quite advanced 
. Individual differences are heightened by different lifestyles, 
ch can affect the maintenance or decline of complex behaviors as 
1 as health. Such factors are essential to the relationships 
ween health and behavior in aging 


Issues in Aging Research 


The data evaluated at the conference indicated a variety of 



Especially in a rapidly changing society, cohort differences may 
contribute substantially to age group differences. Thus 
cross-section data may lead to a "life-course fallacy"z/ which 
erroneously interprets cross-section data as if they referred to the 
aging process. 

Seeking to avoid the life-course fallacy, longitudinal studies 
are used to focus directly on the aging process. However, in these 
there also are dangers of misinterpretation. The fallacy of 
"cohort-centrism" can arise through over-generalizing from the 
experience of a single cohort (usually one’s own). Cohorts ( i.e . r 
people born at different times) differ not only in size and other 
demographic characteristics, but also in the social and historical 
conditions that influence the aging process.^/ For example, 
members of different cohorts are likely to have had different 
educational histories, and exposure to diseases, and different health 
care, exercise, and nutritional patterns during earlier stages of 
their lives .§1 Thus, people who are growing old today may age 
quite differently than did earlier cohorts of old people, or than 
will cohorts of people who will be old in the future .Z/ 

Much attention has been paid to overcoming these inherent 
methodological problems of aging research. ^>8,9/ The following are 
examples of how this is being achieved: the use of data from 
multiple cohorts and from multiple points in time, not only at the 
beginning and end of an interval; the use of causal analysis of 
relationships among a complex array of biological, psychological, and 
social variables; the estimation of paths of relative influence from 
one set of variables through mediating variables to a third set of 
measures; the consideration of different measurement models; and the 
distinction, under certain circumstances and assumptions, among the 
effects of aging, cohort membership, and historical 
periEfforts currently underway center on the 
problems of analyzing continuous life histories, of linking social 
change to the lives of individuals, and of estimating causal 
relationships in cohort-longitudinal designs. The necessity for 
further development and utilization of these and other sophisticated 
methodological techniques in the study of aging cannot be emphasized 
too strongly. 

Age-relevant designs for research on health and behavior can make 
use of a growing body of technical sophistication. Research designs 
should include consideration of sampling problems, which have tended 
to place undue emphasis on institutional populations or on those 
comparatively healthy old people in the home who are most accessible; 
of special problems of questioning older people; of ethical issues in 
designing research, particularly concerning the cognitively impaired; 
and of sensitivity to ageism--even among service providers—which may 
skew findings. 


Aging and Health Behavior 


Discussions of aging research, although alerting us to the 
ossible pitfalls, are mainly useful as they illuminate fundamental 
rinciples for understanding the aging process. Two principles were 
utlined by Riley at this conference: 

1) Aging is multidimensional, consisting of interacting 
biological, psychological, and social processes. Thus aging 
is responsive not only to biology, but also to people’s human 
relationships, to the roles they pursue, to their income and 
education, and to the ways they define themselves. 

2) Aging, even in the strictest biological sense, is not entirely 
fixed but changes as society changes. The process of aging is 
responsive to wars, economic fluctuations, changes in values 
and the state of the arts, changes in medical science and in 
lifestyle s. 

hus the aging process, and the accompanying pathologies and health 
ehaviors, are to an extent malleable; they are subject to social and 
ersonal intervention and control. 

A variety of studies have underscored the importance of behavior 
d of social environments to the cause, prevention, and recovery 
rom illness, as well as to the maintenance of health over the life 
ourse. Feelings of perso nal,control (such as perceived .ability to 
bta in.desired goals as a consequence of one’s behavior) have been 
hown to relate to health outcomes. For example, among elderly 
ersons experiencing a change in housing, the greater the perceived 
hoice the individual has in being relocated, and the more 
redictable the new environment, the less negative the health 
onsequences of relocation. Experimental studies have shown 
ncreased altertness, physical activity, and participation in social 
ctivities as well as decreased morbidity among institutionalized 
ged given options for increased decision making and enhanced 

ontrol. l3-l5/ 


Supportive social relationships have been shown to play a major 
ole in modifying the deleterious health effects of stress, in 
nfluencing the use of health services, and in affecting other 
spects of the maintenance of health and the prevention of illness, 
tudies have reported, for instance, that social support can aid 



Attitudes towards aging and health help determine whether aging 
individuals will seek health care when they are ill. Symptoms 
indicative of serious but treatable disease are often concealed, or 
at least not reported, by elderly patients because of beliefs that 
old age necessarily means being ill. 


Biological and Psychological Aging 

Another major issue addressed by this and other recent 
conferences is how aging affects the relationship between biological 
and psychological functions and the way these interact with events in 
the social environment. There are only a limited amount of data 
available about changes in the nervous system in later life. The 
paucity of knowledge seems to be related to the tremendous complexity 
of the nervous system. Keeping in mind that there have been 
relatively few investigations of neuroanatomical changes in older 
people, the following represent some preliminary findings that 
reflect the state of the art at the current time. 12/ 

The most widely cited finding about central nervous system 
changes in older people is the evidence of changes in gross brain 
structure. Among these changes are lesser brain weights, signs of 
cortical atrophy, and ventricular enlargement .M/ This is 
especially important to recognize since neuro-diagnostic tests such 
as the CT Scan are available to health specialists, and it is 
imperative that they recognize that evidence of atrophic changes in 
older people is often unrelated, or only weakly related, to any 
psychological impairment.^/ Even gross structural variations in 
the nervous system may not indicate lessened psychological integrity. 

In recent years, the focus of research on the biological bases of 
behavioral change during aging has shifted from the study of regional 
cell loss to the study of chemical transmitters in the nervous 
system. Available evidence suggests that age is an important 
determinant of levels of neurotransmitters and their associated 
enzymes and metabolites in some regions of the brain. Alterations at 
the synaptic level or selective cell death in the brain, or both, may 
be implicated in progressive loss of function, behavioral changes, 
and the onset of age-related diseases. 12/ There is some 
speculation that alterations of certain chemical transmitters 
contribute to physiological events underlying common health problems 
in older people. 

At the periphery of the nervous system, there appear to be 
changes in visual receptors, auditory receptors, and tactile 
receptors in most older adults. There also appear to be changes in 


KliszjLZ/ notes that, although many of the changes discussed 
ve may appear to be dramatic, most of the pathological changes 
en related to normal aging occur at a very slow rate over a long 
iod of time, thereby allowing ample opportunity for recovery of 
etion. Furthermore, the nervous system appears to be organized 
h that there is a large reserve capacity and a great amount of 
undancy in structure.±i/ 

Some diseases of bodily systems that increase in prevalence among 
er people may affect behavior and mental health by direct 
eterious effects on the nervous sytem, or by adding additional 
essful burden to the person. For example, diseases of the 
diopulmonary system occur more frequently in later life and often 
ipromise the functional integrity of the nervous system.22/ 
dence of appreciable cognitive, memory, and personality 
iturbance has been reported in people with cardiopulmonary 
nesses. Renal disease also can compromise the nervous system and 
id to personality and intellectual disturbancesFor example, 
ients with renal diseases who are maintained on dialysis for long 
iods of time are prone to the development of dementia. Thus, 
ilogical changes that occur with aging and resultant changes in 
ilth may profoundly affect the behavior and mental health of the 
ng individual. Reciprocally, behavioral and social changes that 
[ur with aging have been shown to have profound effects on the 
ilth and biological outcomes of older persons. 

Psychological experiences, such as feelings of control or 
.plessness, have been shown to affect chronic levels of 
:ticosteroids and to correlate directly with morbidity and 
rtality outcomes.^ People who are exposed to unpleasant 
rcumstances over which they have no control report more symptoms 
m individuals who feel they do have control.?_l/ Interventions 
enhance a sense of control and develop coping have been shown to 
luce harmful physiologic reactions and lessen the chances of 
jease dpvp.lopinent . 13-15, 25/ Because the processes in this 
:egory involve functional alterations caused partly by exposure to 
rchosocial stimuli, adequate scientific understanding requires the 
icifying of mediating physiologic entities, such as sympathetic 
renomedullary and pituitary-adrenocortical axes. It is no longer 
ificient simply to estabish correlations between disease endpoints 
1 behavioral variables. 

Another important relationship between health and behavior in 
Lng is found at the treatment level. For example, all of the 
ditions cited by Libow22/ as the major causes of potentially 
rersible dementias (depression, deficiency states, and alcholic 
:ephalopathies) are amenable to behavioral interventions. 


misuse can be avoided. It is thought that the misuse of alcohol may 
be maintained by powerful reinforcement contingencies as well as by 
physiological addiction.1Z/ Behavioral factors are clearly 
implicated in relapse after withdrawal has been achieved. 


Conference Objectives 

Because of the vast gaps in our knowledge regarding the effects 
of aging on the interaction of health and behavior, the conference 
sought to focus attention on three areas that would serve as examples 
of the differing stages of development of our knowledge base and 
potential for clinical application. These were (1) the health 
behavior of the elderly, (2) immunology and behavior in aging, and 
(3) alcohol use as a health problem in aging. 

A recurrent problem in each of these three areas is the lack of 
good data. There appears to be a great need for research regarding 
the prevalence and incidence of substance use and abuse in aging and 
of good and poor health behavior. Beyond the need for such 
descriptive data, the conferees emphasized the considerable need for 
basic research in these areas. Conferees were struck by the fact 
that, although work has been done in aging and its relationship to 
behavior, and aging and its relationship to health, the unique 
intersection of aging, health, and behavior has only recently begun 
to be explored. Because basic research in this area is essential to 
inform clinical practice, it becomes a number one priority for the 
1980s. 

As the average age of the population increases, elderly citizens 
will make increasing demands on our system of health care delivery 
and these demands may be quantitatively as well as qualitatively 
different from any experienced before. The conference emphasized the 
need for research to develop good detection and screening procedures 
for disorders in aging that could be prevented or ameliorated through 
early detection, before serious decline sets in. A common theme in 
many of the papers was the need for a more active health care system 
with more vigorous outreach. The American system is passive in the 
sense that it typically waits for health care procedures to be set in 
motion at the initiation of the individual. Many elderly individuals 
do not seek medical or psychological care, and therefore do not enter 
the system. 

A variety of procedures for outreach were suggested, but 
conferees agreed that careful evaluation research would be necessary 
to determine the best procedures.28/ It was noted that, because 
illness and loss are at least statistically predictable in this age 
group, identification of high-risk elderly and periodic checking for 



s those at highest risk for decline caused by health-related 
>blems. Elderly persons living alone are also at greater risk if 
.y because decline is less likely to be noticed. Outreach and 
rveillance programs must, however, include identification of the 
(behavioral and psychological markers that also identify persons at 
iatest risk. Despite the lay view that older people complain about 
sir illnesses and diseases, more objective data show a high 
:idence of symptom tolerance and non-reporting, presumably because 
the pervasive belief among older persons that old age is so 
ixtricably associated with illness and feeling sick that seeking 
lical care is unnecessary or foolish. There also are some data 
jgesting that older people are less likely to report illness 
:ause of a higher incidence of intellectual loss and depression, 
general, then, psychological and social factors have been shown to 
:ect health behavior in the elderly, as well as being able to 
/erse or reduce the effects of disease. These findings merit 
plication and extension. 

Another area in which considerably more research is needed is the 
mtification of the multiple pathologic conditions present in old 
s, both at the biological and psychological levels, and their 
:eraction with behavioral factors, such as multiple drug or alcohol 
ise. If the entire spectrum of these interactions is not 
erstood and carefully considered, virtually any diagnostic or 
Erapeutic initiative undertaken is as likely to produce harm as 
lefit. Age has been shown to affect the pharmacokinetics of some 
igs and there is evidence for alterations in drug response.28/ 
■/ever, the conference noted that there are surprisingly few studies 
the effects of age on the metabolism of alcohol or drugs, or on 
iir pharmacologic effects. 

The conference chose to look at alcoholism because there is 
Ldence that alcoholism can begin in later life and because it 
jmed another very good example of the way that behavioral and 
)logical factors interact to affect health. Even moderate amounts 
alcohol may produce cognitive and behavioral impairment in the 
cmal elderly and can diminish cardiac efficiency in those with 
art disease and impair respiratory function in those with pulmonary 
aease.^2/ There is difficulty even in interpreting data on 
riatric alcoholism, however, because the criteria for consumption 
y be different for the elderly than for younger individuals, 
tection may also be a more difficult problem and health 
Dfessionals may fail to diagnose alcoholism. Therefore current 
Ldemiological data may, if anything, underestimate the extent of 
e problem. Methodologically sound, descriptive studies are 
pecially necessary to characterize the patterns, natural history, 
d consequences of geriatric alcohol use and abuse, much in the same 
y that they are needed to characterize the patterns and 
^sequences of geriatric use of, and interaction with, the health 


the behavior involved in maintaining various health conditions will 
be essential. 


The relationship between the immune system and behavior in aging 
also was considered extensively at the conference. The challenge to 
the conferees was great because the data are even more preliminary in 
this domain than in the other areas considered, where there were some 
major research studies to evaluate. Nonetheless, there is some 
evidence from a variety of sources, albeit largely indirect at the 
present time in humans, that experiential factors can influence the 
functions of the immune system, presumably via neuroendocrine 
mediators.Ultimately, an understanding of health and behavior 
in aging will require a consideration of the interrelationship 
between the central nervous system, the immune system, and the 
endocrine system. These biologic networks contribute to the adaptive 
resources that maintain homeostasis. Studying these interactions is 
important in aging because the most important consquence of aging may 
be the loss of homeostatic reserve. It has even been suggested than 
in many instances the most proximate cause of death in elderly 
persons is a failure of one or more adaptive responses. 

The conference reviewed the data on the interactions between the 
central nervous system and the immune system, and between the 
endocrine and the immune system. The influence of such interactions 
on the diseases of aging and the aging process itself were 
considered. Conferees concluded that, although most of the important 
links are at present only inferential rather than directly 
demonstrated, some excellent studies of the effects of bereavement on 
the immune system in older humans 31/ strengthen the suggestion 
that stress and other psychobiological variables can produce changes 
in the immune system. These changes are thought to alter the course 
of disease chiefly by shifting the balance between toxic factors and 
defense mechanisms in disease processes. 


Conclusions 

After the above considerations were discussed in plenary session, 
the conferees met in three workshops to examine more carefully the 
basic research and clinical implications in each of the three primary 
areas of the conference. On the basis of those discussions, the 
following conclusions were reached. 

In all studies, it will be essential to recognize the 
heterogeneity of the elderly population. Not only should the great 
range of ages in the category over 65 be considered, but also the 
vastly important individual differences in rate of development, even 
in the later years, must somehow be better appreciated in future 
research. 



In future studies of aging, attention must be paid to the 
hodologic issue of including subjects from across the adult age 
ige, not just young and old groups. Especially important are the 
of cohort/longitudinal study designs with particular attention to 
influence of secular and cohort effects. Wider use of existing 
hniques and development of further statistical and multivariate 
hniques for the study of constancy and change over the life course 
im especially essential for understanding the relationship of aging 
health and behavior. 

Research is needed to specify the interactions among 1) 
itorical events and societal processes (for example, economic 
>ressions), 2) sociobehavioral processes (for example, coping 
•ategies), and 3) biological processes (for example, morbidity and 
■tality) . 

Many economies are at hand for obtaining information of the 
iired scope. An expanding number of longitudinal and cohort 
idies are becoming available for secondary analysis of computerized 
.a, or for use in obtaining supplementary information. A wealth of 
search findings have already been obtained, but current systems are 
: designed to facilitate integration across biomedical and 
rchosocial disciplines—computer-based bibliographies and 
r entories of research on aging, health, and behavior are needed. 

Many aspects of health behavior in relation to elderly patients 
[uire further attention, such as the importance of informal support 
stems in influencing the patient’s capability to manage the stress 
illness; the impact of institutions on non-institutionalized 
lerly, on society in general, and on the children and family 
ibers of those old people who are institutionalized; and the 
sices patients make in selecting certain portions of the health 
:e system and ways of interacting with the system, as these choices 
7 determine their subsequent health behavior. The extent to which 
:h choices are possible, and what limits them, must also be 
sidered. 

All studies of health behavior in the elderly must take into 
:ount the social conditions as well as the underlying physical and 
^chologic changes that occur with age. These changes function as a 
Dstrate for the influence of age and the presentation of disease, 
sponse to treatment, and complications that ensue. The same is 
le for the study of alcohol and drug use in the elderly. Of 
rticular interest in both domains is the variability of 
/slnlnpiral hhane-es within and between individuals. Understanding 



There was consensus that any studies designed to provide a clear 
view of the effect of any intervention must provide long-term 
follow-up data. The opportunity to observe potential long-term 
effects has been overlooked in several studies currently in the 
literature. Long-term follow-up is useful not only in identifying 
outcome measures but in providing retrospective views of the 
appropriateness of an individual or groups of individuals in the 
designated categories. These long-term follow-up data should not 
only cover mortality, but also should include morbidity. Morbidity 
measures should include socioeconomic and psychological measures as 
well as the more traditional biomedical. 

There have been too few studies on the aged persons who grow old 
successfully. Rather than limiting our investigations to those who 
appear especially vulnerable or at risk for the development of 
adverse behavioral or biomedical outcomes, we should also pay 
attention to persons who appear to be particularly resistant to the 
vulnerability of advancing age. More research also is needed to 
determine whether special vulnerability of the elderly is caused by 
age itself—the mere passage of time—or by associated bio-socio- 
environmental conditions and psychosocial factors. 

Outcome studies with better long-term follow-up data would enable 
us to identify the symptoms and problems that are worth detecting, 
that is, those associated with some post-intervention improvement, 
for vigorous outreach and early detection programs. 

Research is needed to determine how adaptation to environmental 
situations may be interrelated with psychological defenses, coping, 
and social supports as these factors affect health and disease in 
older persons. We should look at specific components of the immune 
response and at substances such as thymic factors, which are 
especially important because they change with aging, that have 
powerful influences on immune function. 

Discussion of alcohol use among the elderly almost invariably 
emphasizes its misuse. It was suggested that research may also 
consider the possibiltiy of positive effects of alcohol consumption 
in moderation.Moderate use of alcohol as an aperitif, as a 
sleeping aid, as a pleasurable ritual, or as a mild anti-anxiety 
agent, may be important to the older person.M/ 

There is a great need for additional data on alcohol/drug 
interactions. Most of the existing data are gathered on young 
subjects in animal and human studies, and there are relatively few 
data on drugs that are commonly used by the elderly. Chronic as 
against acute interactions also are essential to consider. 

The role of psychologic variables, such as loss of control and 
feelings of efficacy, have now been shown clearly to affect the 



/elopment and maintenance of biological decline and disease 
Esentation in aging. Research is needed to identify the specific 
:ial considerations that facilitate, and the specific mechanisms 
at mediate, these effects. Consideration of other psychologic 
^cesses and social conditions that may impact directly on physical 
ate in aging is crucial at this point in time, especially whether 
i how these psychologic variables themselves change with aging, 
ther in their expression or potential effects. 

The conferees agreed that many of the important questions 
ncerning the effects of aging on the interaction of health and 
aavior demand multi-disciplinary research. Single investigators 
a often no longer capable, nor can they be, of having the skills to 
^estigate these complex issues. Techniques are available in many 
sciplines that can be applied to the questions highlighted by the 
nference as crucial for the next phase of research. However, the 
chanisms are not yet in place for their application across 
aditional disciplinary boundaries and questions. Conferees 
ongly supported the creation and support of cross-disciplinary 
rk and applications. 
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HEALTH AND ILLNESS BEHAVIOR IN THE ELDERLY 


Richard W. Besdine, M.D. 


The extraordinary increases in the number and percentage of post- 
irement Americans in the 20th century has generated a "demographic 
erative" for improving health care delivered to this most frail 
vulnerable segment of our population. Any behavioral differences 
ween older individuals and the younger ones who have served as the 
ndards upon which our health care delivery systems have been based 
crucial to identify and heed in the design of health services for 
elderly. 

Improving health care delivered to elderly Americans has been in 
forefront of recent federal, private, academic, and service 
tiatives in gerontology and geriatric medicine.* Although aged 
ricans are more numerous, more vocal, and more enfranchised than 
r before, a substantial negativism remains pervasive in our 
iety and adversely influences the quality of all services provided 
older individuals. Nowhere is ageism more evident than in the 
itudes of graduate physicians approaching clinical care of aged 
ricans. 1/ The growing awareness of a separate body of 
ormation required for clinical success with elderly patients, 

[bined with the increasing number of older Americans, demand new 
roaches to health care of American elders when the old approaches 
shown to be unsuccessful. Current patterns of health care 
ivery to elderly Americans are discussed and found to be 
dequate based on their unique behavior patterns when ill and 
.1. Possible new initiatives allowing early detection of 
ability and prevention or retardation or decline through 
veillance of high-risk elderly are suggested. 

The rapidly growing group of increasingly old and informed 
izens is making demands on traditional systems of health care 
ivery that are qualitatively different from any experienced 
ore. As the aged segment of the population grows, these demands 
.1 continue to escalate; and the strain on the health care system 
.1 increase disproportionately since the elderly, having more 
.ness, use more services. Though only 11 percent of our 
mlation, Americans over 65 account for 40 percent of our acute 
ipital bed days, buy one-quarter of all prescription drugs, and 


Jerontology is the body of knowledge concerning biomedical, 
social, and behavioral changes associated with normal aging. 
Geriatric medicine is the unique body of knowledge concerning 
lisease in elderly individuals. Together they comprise geriatrics. 


spend 30 percent of our over 160 billion dollar health budget; and 
they spend more than 50 percent of the 40 billion dollar Federal 
health budget. Nursing home care cost 10 billion dollars in 1976, 
rising to 21.6 billion in 1980; and in 1990, nursing home costs are 
expected to reach 75 billion dollars. 2/ As early as 1972, 
long-term care institutional beds were more numerous than acute 
hospital beds. Currently 1.3 million nursing home beds (1.1 million 
occupants over age 65) outnumber the 850,000 acute hospital beds by a 
ratio of more than 3:2. With only five percent of over 65-year-old 
Americans in nursing homes, it would apparently be reasonable to 
regard the nursing home experience as largely irrelevant to American 
elderly in spite of the high cost; but individuals currently 65 years 
of age and older have a 20 percent chance of being admitted to a 
nursing home in their remaining lifetime. People over age 80 are 
much more likely to die in nursing homes than in their own homes. 

This is not to say that use of health resources by older persons, out 
of proportion to their population representation, is wrong or 
unfair. The prevalence of disease and disability rises sharply with 
age; it is highest in the very segment of the elderly population 
increasing most rapidly of all, the old—old (over 85 years old). 

The concept of risk is crucial in discussing health behavior and 
better health services for elderly Americans, and one definition of 
high risk is health service consumption, including long-term care 
institutions. At any one time, for each aged nursing home resident, 
there are at least two home-dwelling elderly who qualify for institu¬ 
tional care and differ from the nursing home group primarily in 
having a capable family network providing the informal supports which 
allow continued community dwelling. 3/ The most impaired, high 
service-consuming elderly comprise 15 to 20 percent of the population 
over 65 years old and are at highest risk for health-related decline. 

As disease progresses undetected in elders, prolonged disability 
and permanent functional losses become increasingly likely. Since 
illness and loss are, at least statistically, predictable, identifi¬ 
cation of high-risk elderly and periodic checking for decline is a 
sensible approach to improving the care of older Americans. As 
informal support networks in communities become less available to 
provide home-delivered services for dependent elderly (because 
nuclear families are replacing extended ones, and care-giving 
daughters and daughters-in-law are entering the work force), the 
demand for expensive, formal community and institutional services 
will c ti e to ise. E lv tect o o illne s d ev ntl n of 


The frail elderly are those at highest risk for decline based on 
th-related problems. Careful surveillance of their condition is 
cial to detecting early decline and preventing functional losses 
d on illness which reduce life quality and increase cost. The 
munity dwelling, high-risk elderly are identifiable by several 
kers.4_/ First, those over 75 years of age are three to five 
es more likely to require assistance due to health impairment, 
pared with 65 to 74 years olds. Second, elderly persons living 
ne are at greater risk, if only because decline is less likely to 
noticed. Third, persons recently bereaved are at greatly 
eased risk to become ill and even die in the grieving period and 
t-bereavement year. Fourth, elderly individuals recently 
harged from hospitals have a one in four chance of rehospitaliza- 
n in the following year. Others who would appear to have 
reased risk but for whom the risk has not been documented include 
d persons with cognitive loss, mobility problems, or incontinence. 

The most frail Americans generally reside in nursing homes, where 
nd-the-clock monitoring already exists. Unfortunately, most 
sing homes are inadequately staffed with the well-trained 
fessionals best qualified to assess and monitor health and 
ction of residents. Physicians, when they appear in the facility, 
d to be acutely illness-oriented and are likely to see only those 
ients identified as "having a problem." Registered nurses have 
ome so administratively burdened that their patient contact is 
arily limited to that care which, by law, only they can provide, 
refore, they are unlikely to monitor patient function in a 
tematic way, and may only become aware of decline if it is called 
their attention by aides or other staff. Finally, the nursing 
e, both by its structure and in societal attitudes toward it, 
sents multiple incentives to dependency. Decline in independent 
ction may be viewed by family and staff as a "natural adjustment" 
the nursing home setting. New nursing home initiatives are needed 
encourage monitoring by staff to prevent unrecognized resident 
line. 

A pervasive behavioral phenomenon partly responsible for advanced 
ease states engendering major disability in frail elderly is the 
lure of the elderly themselves to report illness. Legitimate 
ptoms heralding serious but often treatable diseases are 
cealed, or at least not reported, by elderly patients. The first 
gestion that older persons do not seek medical attention when 
fering health-related functional decline came from Scotland. In 
: 1950s and 1960s, several pioneer geriatricians screened elderly 
ividuals, seeking information about illness behavior; suspecting 
t behavioral differences might underlie the clinical impression 
it old people did not seek medical care promptly when ill. 5,6/ 
i fin inns in these n su s auent e i v ne tudies w 


features to provide adequate service to the elderly; that is, doctors 
responsible for each older person’s outpatient care, free care, and 
numerous accessible doctors' offices. Yet startling numbers of 
problems were discovered heretofore unknown to and untreated by the 
patient's responsible physician. Common disorders were usually 
encountered, including congestive heart failure, correctable hearing 
and vision deficits, tuberculosis, urinary dysfunction, anemia, 
chronic bronchitis, claudication, cancers, nutritional deficiencies, 
uncontrolled diabetes, foot disease hampering mobilitiy, dental 
disease impeding nutrition, dementia, and depression. 

Further questioning of subjects and data analysis led to clear 
and startling explanations for this apparently self-destructive 
illness behavior of elderly Scots. The most common explanation for 
symptom tolerance and non-reporting was the pervasive belief that old 
age is inextricably associated with illness, functional decline, and 
feeling sick. Old and young, lay and professional, men and women, 
all believed that to be old is to be ill. Obviously this ageist view 
of health and disease guarantees that older individuals, even when 
afflicted with the same symptoms which impel the middle-aged sick 
into the mainstream of the health care system, will not seek care, 
will suffer in silence the progression of many diseases, and endure 
the functional losses engendered by untreated illness. That old age 
in the absence of disease is a time of good health and persisting 
function has been documented by numerous studies of normal aging; 

JJ but while our society labors in ignorance of gerontologic 
information, elders will continue expecting decline and dysfunction. 

A cliche in geriatrics worth remembering is that sick old people are 
sick because they are sick, not because they are old. Though 
certainly numerous physiologic declines characterize normal human 
aging, these declines are gradual, and their functional impact is 
ameliorated by the decades over which they occur and by the 
remaining, if diminishing, reserve capacities of the individual. 

Thus, major functional decline, especially if abrupt in an individual 
already old, is usually attributable to disease, not aging. 

A second explanation for old people not reporting illness was 
that the high prevalence of depression, coupled with the many losses 
common in late life, interfered with the desire to regain vigor. A 
third block to reporting illness was found to be intellectual loss. 
Though never normal, the increasing prevalence of cognitive loss with 
age is doubly dangerous to the detection of disease. Cognitively 
impaired individuals have a diminished ability to complain and are 
also evaluated less enthusiatically for associated medical disease or 
even reversible disease producing the intellectual losses 
themselves.8/ A fourth explanation for symptom concealment by 
elderly patients was fear that something would be found and generate 
diagnostic or therapeutic interventions which, in themselves, will 



oduced less salubrious interventions, may be reluctant to seek care 
r en in the present. 

The abundant documentation of disease non-reporting by the 
.derly appears to contradict a clinical rule-of-thumb identifying 
’pochondriasis as common among aged patients. Many clinicians 
ring for elderly patients cite an individual or two who try their 
tience and goodwill with endless complaints rooted in trivial or 
•nexistent illness. Yet when studied, the hypochondriacal, doctor- 
topping, old person appears to be one more unverifiable myth in 
;ing.9/ Not only is hypochondriasis less common among older 
tople, but when elders do complain, important disease is found 
Lderlying their complaints substantially more often than in younger, 
>n-hypochondriacal individuals.10/ 

Non-reporting of symptoms reflecting underlying disease in 
.derly persons is an especially dangerous phenomenon when coupled 
.th the American organizational structure of health care delivery, 
ir health care system is passive, especially for elderly people, and 
Lcks prevention-oriented or early detection efforts. American 
idical care of the critically ill elderly hospitalized patient is 
te best in the world. Science and technology are most expertly 
.ended to help the sick. But American hospital beds, HMOs, 
lysician officers, emergency rooms, and neighborhood health centers 
.1 wait passively for the symptomatic patient to activate the 
r stem. For the most part, this passive system of health care 
■ovision is adequate for children, who have parental advocates, and 
>ung and middle-aged adults whose daily need to work and earn impels 
Lem to seek medical relief of function-impairing symptoms. But 
.derly persons, without advocates and usually without jobs or 
■evious responsibilities, burdened by society’s and their own ageist 
.ews of functional loss in old age, cannot be relied upon to 
litiate appropriate health care for themselves, especially early in 
ie course of an illness when intervention is most likely to have a 
ivorable outcome. Our health care system relies on the patient to 
iter the system and initiate care; and that is precisely the one 
Llness behavior most often missing in aged individuals. The failure 
: illness reporting by the elderly, coupled with passivity of our 
salth care system, makes undiagnosed decline especially likely and 
lggests that adding active surveillance to the system for the 
Lderly would be beneficial. 

A second risk for older Americans in our health care system was 
;ain identified in Scotland. A year-long study of 4,000 hospital 





dependent period "pre-death." The most common causes of the pre¬ 
death dependence were immobility, incontinence, and mental 
impairment, often in combination. The durations of pre-death and 
attendant hospitalization were strikingly age-related, as was the 
likelihood of hospital death. Although deaths of the very old 
occurred more often in geriatric or psychiatric beds (in which 
average hospital stays were substantially longer than in acute 
American beds) than in acute medical or surgical beds, it was 
astonishing to find that the average hospital stay before death was 
three months for patients 65-74 years of age; six months for those 
75-84 years of age; seven months for men 85 years or older; and 13 
months for women over 85 years old. Retrospective analysis of a 
small subject sample revealed a high proportion with potentially 
reversible or at least improvable causes for the pre-death dependency 
had appropriate evaluation and treatment been undertaken early. 
Immobility, incontinence, and dementia are clarions of serious 
underlying disease in old people and demand prompt evaluation. Once 
again it appears that long, costly, discouraging dependency among old 
people might be avoided by a more active case-finding component of 
the health care system. 

A third factor predisposing elderly individuals to functional 
decline based on late detection of potentially treatable disease is 
the common occurrence of illness-clustering in aged patients. 

Usually termed multiple pathology, the existence of several concur¬ 
rent diseases in an old person who either is not obviously ill or is 
under treatment for a separate problem has a profound negative 
influence on health and functional independence in old age. A random 
sample of community-dwelling subjects over 65 years of age found 
nearly 3.5 important disabilities per person.6_/ An earlier study 
of elderly patients being admitted to hospitals documents six 
pathological conditions per person.12/ a recent American clinical 
experience 13/ tabulated common problems often co-existing in 
elderly individuals: 

1. Congestive heart failure 

2. Depression 

3. Dementia syndrome 

4. Chronic renal failure 

5. Angina pectoris 

6. Osteoarthritis/osteoporosis 

7. Gait disorder 

8. Urinary difficulty 

9. Constipation 

10. Arterial or venous insufficiency in the legs 

11. Diabetes mellitus 

12. Chro nain 



* numDer ox pataoxogic conditions in an individual is strongly 
i-related, often rising to more than a dozen in the very old. If 

1 entire spectrum of multiple pathologic conditions is not identi- 
id and carefully considered, virtually any diagnostic or thera- 
itic initiative undertaken is as likely to produce harm as 

lefit. In the absence of an obvious flare-up of one of the 
)blems, major danger still exists for the patient with multiple 
;hology. Korenchevsky first pointed out the destructive insidious 
rulence of unattended multiple pathologies in the uncomplaining 
lerly patient. 14/ Undetected, untreated problems create 
:ochetting stress in several organ systems or tissues, producing 
:erioration of a previously diseased, but compensated, physiologic 
iction. As each over-burdened organ fails, there is created ”what 
Didly becomes an irreversible concatenation of deteriorations, 
ssing multiple points of no return, leading to infirmity, 

Dendence, and if uninterrupted, death.”13/ The retrospective 
sntification of previously concealed disorders which have produced 
retrievable functional losses in a once independent elder is a 
ily depressing but improvable aspect of geriatrics. 

The above observations about illness behavior and disease pat- 
rns in old people make our health care system especially vulnerable 
failure when it attempts to meet the health needs of an aging 
pulation and prevent institutionalization. Inadequate reporting of 
Iness by the elderly, coupled with the passivity of our medical 
paratus, makes it highly probable that disease will be far advanced 
fore the aged patient gets into the health care system. During the 
Lay between onset and detection, it is possible for multiple 
thologies to interact, harming the patient and producing irrevoca- 

2 disability in spite of eventual excellent care. For some elderly 
tients, delay is prolonged through the neglect of a number of non- 
ecific but serious problems including immobility, incontinence, and 
gnitive loss, which can herald imminent death. These risks, which 
Lay treatment and allow irretrievable losses for elderly sick 

pie, might be avoided by adding an active, case-finding mechanism 
r the elderly to our current passive health care system. 

The optimum system for assessment would involve the older person, 
mily, other informal helpers, service providers, and a specially 
ained technician or case manager. The role of the technician would 
y, depending on the resources and opportunities available. For 
ose elderly with an active informal network or regular contact with 
rmal service providers, the technicians would simply assure that 
e various participants recognize the need for sustained and 
peated contact, and would occasionally check to see that no major 
anges in functional status or monitoring personnel had taken 
ace. For those elderly with weaker informal supports or infrequent 
ofessional contact, a regular health monitoring schedule would be 
tablished, the timing of visits depending upon the level of risk. 


The monitoring process itself will have two major components, 
consisting of observation by the technician and a questionnaire for 
the client. Circumstances such as room temperature, dangerous 
furniture or rug placement, refrigerator and pantry content, heating 
and cooking hazards, laundry, odors of incontinence, and other signs 
of risk or evidence of decline in self-care will all be noted. 
Identified problems will be addressed and solutions attempted 
promptly, with appropriate referral and followup. The client will be 
discreetly observed for general vigor, gait, level of activity, 
cleanliness, signs of incontinence or injury, emotional state, and 
any other evidence of decline or change. A simple questionnaire will 
also be administered, asking about biological problems like mobility, 
excretion, breathing, diet, pain, memory, feelings; and about 
environmental, social, or economic problems; reliability of formal or 
informal caregivers; safety; and any other potential hazards. After 
an initial assessment session, follow-up visits would be brief and 
largely social unless new problems were identified, which would then 
initiate the proper remedial service following consultation between 
the technician and backup personnel. The initial assessment profile 
and any subsequent changes would be logged onto a summary record for 
each client and made available to the health providers responsible 
for care. Gaps in the continuum of care available in the community 
would be filled and reinforced to ensure that the needs identified by 
the health monitoring process would be adequately met. 

The most efficient and humane use of limited resources is early 
intervention with the most appropriate services.15/ Such a person- 
centered approach is possible only when the client’s condition is 
carefully and regularly assessed and monitored. Only then will the 
continuum of care truly meet the needs of older persons. 
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HEALTH BEHAVIOR OF OLDER PEOPLE: TOWARD A NEW PARADIGM 


Matilda White Riley, D.Sc. 


ur task is to define an agenda for research on the effects of 
on the interaction between health and behavior. I propose to 
a radical sociological approach to this task, an approach which 
aging, health and behavior within a broad framework of social 
ture and social change. I am going to start with the stereo- 
1 view of biologically determined aging decline, and then go on 
lustrate our much more optimistic sociological paradigm that may 
st new approaches to understanding and, I hope, enhancing health 
ealth behavior of old people in the future. 

ou will see illustrated in Figure 1 a principle that Dr. Richard 
ne at this conference has explained with such clarity: the 
ve evidence that both doctors and patients take it for granted 
elderly patients, because of aging, are steadily going downhill 
gically, psychologically and socially. This chart is said to be 
f the most widely used in geriatric literature and medical 
ooks for many years (and even today). This figure shows the 
y linear decreases with age in organ function that have been 
strated by my colleague Dr. Nathan Shock. 2J 

he data, of course, are oversimplified; they are stereotypical, 
his stereotype is generally interpreted to mean that, even apart 
disease, everyone's ability to function, to respond to stresses, 
tably declines because they age. Unfortunately many physicians 
been widely shown to accept this stereotype uncritically to look 
e aging process itself as one of inevitable and universal 
gical deterioration.^/ Recent studies of physicians have 
that they spend less time in office visits with older patients 
with younger patients.3/ Old people themselves tend to accept 
negative stereotype. When Dr. Anne Foner and I went over the 
d States data several years ago,4/ we found that old people 
elves take their aches and pains for granted. They seek 
ative rather than preventive or corrective treatment. They 
. that doctors do not understand them. My aim is to challenge 
stereotype. My message is that aging is not entirely fixed or 
mined by biology. Biological aging interacts with psychological 
ocial aging, resulting in varying degrees of mutability. 

fote that these data in Figure 1 are cross-sectional. They 
.re age differences between old and young at a given point in 
thus they cannot safely be interpreted as if they refer to the 
; process. 


FIGURE 1—Age decrements in physiological functions in males. Mean 
values for 20- to 35-year-old subjects are taken as 100%. Decrement 
shown are schematic linear projections! (a) fasting blood glucose; 
(b) nerve conduction velocity and cellular enzymes; (c) resting 
cardiac index; (d) vital capacity and renal blood flow; (e) maximum 
breathing capacity, and (f) maximum work rate and maximum oxygen 
uptake. 



a-Fasling Blood Glucosa 

^ | Nerve Conduction Velocity 
| Cellular Enzymes 

c-Cardiac Index (resting) 

.1 Vital Capacity 
| Renal Blood Flow 

e-Max. Breathing Capacity 

Max. Work Rate 


Max. O 2 Uptake 


AGE (Years) 


Source: Shock, N.W. Systems integration. In: C. Finch and 

L. Hayflick. Handbook of the Biology of Aging , 
1977, pp 640 and 651. 


Let me take a more transparent cross-sectional example. Today 
only 38 percent of old people have completed high school, compared 
with 66 percent of the middle-aged, and 84 percent of the young. 
Obviously this does not mean that a person's educational level—the 
number of years a person has attended school—declines because this 
person is growing older. The apparent decline occurs because the 
more recent cohorts are better educated than their predecessors. It 
is clear that to interpret the cross-section age differences as 
declines due to aging would be fallacious and would support a false 
stereotype. Yet, in spite of the obvious pitfalls, many cross- 
sectional age differences have been erroneously interpreted, and 
continue to be erroneously interpreted, as if they refer to the 
aging process..5/ It was once believed that intelligence peaks at 
age 17 and then steadily declines because of aging. It was only 
when more appropriate research procedures were brought in that it 
was found, instead, that certain components of intelligence tend to 



E 2—The Age Stratification System: A Schematic View 
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ource: Riley, M. W. Age and aging: From theory generation 

to theory testing. In: H.M. Blalock, Jr. (Ed.), 
Women and the American Economy . Englewood Cliffs, 
N.J.: Prentice Hall, 1980. 


fow, we really do not know whether there are any such fallacies 
terpreting as inevitable aging decline the data illustrated in 
e 1. My biomedical colleagues in Baltimore are investigating 
question. But suppose we ask more generally: how do fallacies 
this occur and how can they be prevented? In order to answer 
questions, we can use a powerful sociological paradigm of 
that is now in the making.^/ This paradigm can be useful as 
1 for avoiding misinterpretation and, also, for increasing our 
standing of the social and psychological factors in aging and 
h. 


f you will look at Figure 2, you can note quickly four elements 
is paradigm .U First, along any diagonal, individuals are 
. We think of them as aging from birth until death, for we can 


you look at the succession of diagonals, you can imagine new birth 
cohorts, such as A, B, and C, continually being born and aging and 
dying. Third, at any given time, a vertical cross section slice 
(like the one in 1950) through the successive cohorts divides people 
into young, middle-aged, and old (all coexisting and interacting with 
one another across age lines). Last, over time, that arrow at the 
bottom of the figure suggests how society and social behavior are 
changing: there are wars, economic fluctuations, changes in style of 
life and in medicine and science, and so on. These four elements 
lead to a radical view, a view that challenges the conventional 
wisdom that aging and age-related disabilities are entirely fixed for 
all time by biology. 

Instead, this view rests on two fundamental principles. First, 
aging is multidimensional. It consists of interacting biological and 
psychological and social processes. And second, aging, even 
biological aging, is not entirely fixed but changes as society 
changes. That is—and this i s an important point—because people in 
different cohorts are born at different times and grow up under 
differing social and environmental conditions, people in different 
cohorts cannot age in precisely the same way. 

Consider the enormous differences between cohorts that were born, 
for instance, a century ago and those that were born more recently, 
in terms of longevity, age of puberty, experience with acute rather 
than chronic diseases, nutrition, exercise, education and standard of 
living. All such cohort differences reflect the response of 
individual aging, individual health, and individual health behavior 
to social change. 

A great deal of research already is supporting these two 
fundamental principles. We know that biological and physiological 
aging interact with age-related changes in sensory and psychological 
and social behaviors and attitudes. We know that even the "normal” 
aging process is to an extent mutable at any age, responsive to 
variations in individual behaviors and social and environmental 
changes. What we still need to know is how ? Under what conditions? 
Toward this end our sociological paradigm is being used in both 
exploratory and hypothesis-testing studies. 

One exploratory use of the paradigm, in cohort analysis, is 
illustrated in the remaining figures with respect to several widely 
differing areas of health and health-related attitudes. As we look 
at these figures in each instance, three research steps are 
involved: (1) to examine how individuals are aging within a single 
cohort; (2) to examine how aging patterns differ across successive 
cohorts as society is changing; and (3) to ask why and with what 
consequences to look for exploratory clues and hypotheses for 



URE 3—A period analysis of death rates a from all forms of 
erculosis: for males, Massachusetts, 1880-1950® 
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361 
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207 

149 

81 
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55 

25 
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86 

42 
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1 27 

95 

69 
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304 
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95 
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a Rates are annual death rates per 100,000 male population. 
^Data from Frost (1939) and Pope and Gordon (1955). 
c Rates for the cohort of 1875 are italicized. 

From: MacMahon, B.; Pugh, T.F.; Ipsen, J. Epidemiologic 

Methods . Boston: Little, Brown, 1960. 

Source: Riley, M. W.; Johnson, M.; and Foner, A. Aging 

and Society III: A Sociology of Age Stratifica- 
tion. New York: Russell Sage Foundation, 1972, 
p. 50. 


The first example, which illustrates the format, concerns the 
.ssic data put together by Frost on tuberculosis mortality.®/ 
Figure 3 you see the cross-sectional data. If you read down the 
.umns, especially in 1940 or 1950, you can see why the researchers 
e very puzzled in trying to understand what the "aging process" 
Why was TB apparently attacking older people, especially in 
more recent periods? Was there some newly acquired suscepti- 
.ity among old people? These researchers did not think so, and so 
y rearranged the data in cohort curves as in Figure 4, the bottom 
lel. Here they found a regularity in the aging pattern: each one 
these cohort curves shows two peaks. The researchers asked why, 

1 here the finding of these peaks was consistent with their theory 
primary infection in infancy and a secondary form in early adult- 
id. They also found (as successive curves move up the page) that 
h new cohort was less and less susceptible to death from 
>erculosis. Again they asked why, and this finding was consistent 
.h the fact that of improved conditions of living, sanitation, 
momic standards, and medical discoveries which could change the 
r el at which particular cohorts experienced the disease over their 
: e course. 


FIGURE 4—Comparison of period analysis with cohort analysis: 


(a) Period Analysis 

Curves for each period 
of observation 


(b) Cohort Analysis 

Curves for each date 
of birth 



From: 


Source: 


MacMahon, B.; Pugh, T.F.; Ipsen, J. Epidemiologic 
M e t hods . Boston: Little, Brown, 1960. 


Riley, M.W.; Johnson, M.; and Foner, A. Aging 
^^HSiLlIIi-A^oci oiogy of Age Stralfflfa- 
York. Russell Sage Foundation, 1972, 


p. 52. 


^GURE 5a—Percentage of white, married Catholic women not conforming 
) church teaching on birth control 


Year of Interview 



195 5 

1960 

1965 

1970 

(%) 

(%) 

<%) 

(%) 

20-24 

30 

43 

51 

78 

25-29 

37 

40 

54 

74 

30-34 

30 

40 

50 

68 

35-39 

28 

46 

52 

50 

40-44 

— 

45 

43 

50 


.gure 5b—Percentage of white, married Catholic women not conforming 
Church teaching on birth control. Rearrangement by cohorts 
:cording to age (in parentheses). 


Year of Interview 


ar of Birth 

1955 

1960 


1965 


1970 

19 46-50 





78 

(20-24) 

1941-45 



51 

(20-24) 

74 

(25-29) 

19 36-40 


43 (20-24) 

54 

(25-29) 

68 

(30-34) 

19 31-3 5 

30 (20-24) 

40 (25-29) 

50 

(30-34) 

50 

(35-39) 

1926-30 

37 (25-29) 

40 (30-34) 

52 

(35-39) 

50 

(4 0-44) 

19 21-2 5 

30 (30-34) 

46 (35-39) 

43 

(40-44) 



1916-20 

28 (3 5-39) 

45 (4 0-44) 






Source: Westoff, C.F. and Bumpass, L. The revolution in birth 

control practices of U*S. Roman Catholics. Science, 
179: 41-44, 1973. 


The point of any such analysis is that, by looking at cohorts, 
iw patterns of aging can often be discerned, and attention can then 
a redirected to possible explanations that might not have been 
nmediately apparent otherwise. 


(top panel, read down the columns) shows very little consistent age 
difference up until 19 70. The data look as if age was not very 
relevant to the use of contraception. However, when the data are 
rearranged by cohorts (bottom panel, read across the rows), a 
tendency is discernible for increasing use of contraception as people 
age. Again the researchers can look for clues to explanation. It is 
rather surprising, perhaps, that women don't increasingly conform to 
the teaching of the. church as they grow older, but rather, diverge 
from this teaching, perhaps because of completed family size. 

The other step is to look for cohort differences (read upward 
diagonally). Here it can be seen that use increases as each new 
cohort enters adulthood (at age 20-24). Again the question is why, 
what social changes are at work here? Perhaps new techniques account 
for it; perhaps new norms are involved. 



FIGURE 6—Longitudinal data on 
serum cholesterol. 


Unpublished data from 
Baltimore Longitudinal 
Study, (lent by Reubin 
Andre s) 



riod of a few years during the 1960s and again during the 1970s. 

5 1960s data (top panel) show the same result as previous cross 
:tion data (with a rise in cholesterol level in the early adult 
ars, a flattening in the middle years, and then a falling off in 
5 later years). But the longitudinal data for the 1970s (bottom 
ael) show a strikingly different pattern. At every age, the 
agitudinal curves go down with aging. This shows right away that 
ass sectional data cannot be trusted. It also shows that these 
rticular patterns cannot reflect any kind of fixed aging process, 
;ause there is a change here in the aging patterns from the 1960s 
the 1970s. The alteration in the aging pattern must reflect some 
:y drastic societal change that cuts across all ages. Again one 
:s why, and it turns out that these particular subjects did indeed 
ange their diets in the direction which would be predictive of a 
LI in serum cholesterol. As the Baltimore studies go on, we will 
ak to see whether some of the other functions in Figure 1 show 
riations of this sort. 

The next example is on women’s labor force particlpatlon.H/ 

2 varied cohort curves in Figure 8 (the cross-section data in 
gure 7 suggest quite a different pattern) show that it is possible 
sr a century for the shapes of certain aging patterns to become 
npletely revolutionized. These data show that earlier cohorts of 
nen tended to decrease their labor force participation as the 
lort moved through the life course, whereas the more recent cohorts 
5 tending to increase their labor force participation over the life 
arse. This finding raises all sorts of questions about societal 
ases of this great change and, even more important, about conse- 
ences. How does increasing labor force participation affect the 
3.1 th of oncoming cohorts of older women? How are these women going 
respond to job stress? How are they going to respond to the 
train in combining work with family? These questions are interest- 
g because there has been a lot of speculation that the higher 
rtality rate for males than for females may have been due in part 
men's greater occupational stress. In fact, however, the findings 
beginning to come in to the contrary, suggesting that increases 
cardiovascular disease are not eventuating as these cohorts of 
e long women workers grow older.6/ 

The last example relates to smoking (Figures 9 and 10). This is 
cohort rearrangement of data from the Surgeon General’s report, and 
shows some very interesting differences in the patterns for men 
d women. For men, the aging patterns (read the diagonals) are 
nsistently downward. That means that in each cohort some men are 
pping smoking as they grow older. There are also cohort differ- 
es (read across the rows, age 25-34). Members of each successive 
hort are entering adulthood with a lower level of smoking. If one 
ks why, presumably this pattern is a result of the increasing 


FIGURE 7—Labor force participation rates by age for women in 1940, 
1950, 1960, and 1974—and for men in 1974. 



Sources: U.S. Bureau of the Census, Census of the United 
States 1940 and U.S. Department of Labor, 

Manpower Report of the President , April 1975. 

In: Kreps, J.M. and Leaper, R.J. Home work, market 

work, and the allocation of time. In: J.M. Kreps, 
(ed.) Women and the American Economy. Englewood 
Cliffs, N.J.: Prentice-Hall, 1976, p. 67. 


changes tend to show an increase in smoking up to 19 66, and then a 
reversal. The male pattern of decreases tends to set in for women 
after 1966. This raises a very interesting question: why? Perhaps 
the increases reflect the power of the women’s movement up to 1966; 
after 1966, perhaps the decreases show women as gradually giving way 

to the general response to the warnings of smoking as a major health 
ri sk. 



GURE 8—Cohort labor force participation: Men born 1906-1915: 
men born 1886-1975 



20 30 40 50 60 

Age In Yeors 


Source: Economic Report of the President (Washington, D.C. : 

Government Printing Office, 1971). Projections to 
1990 by the authors, based on linear extrapolation of 
1957-1974 data. 

In: Kreps, J. M. and Leaper, R. J. Home work, market work, 

and the allocation of time. In: J.M. Kreps, (ed.) 
Women and the American Economy Englewood Cliffs, 

N.J.: Prentice-Hall, 1976, p. 69. 


It is fascinating to speculate about such implications. But I 
‘ally want to make the general point that exploratory studies of 
lis kind are now being used wherever appropriate data can be found 
: constructed. Exploratory analysis serves a number of important 
lrposes. It can rule out certain interpretations of aging and 
lalth as fallacious. It can provide an optimum background for 
stimatine the future aeine and health of cohorts that are alreadv 


FIGURE 9—Estimated percentages of current smokers by age and sex, 
United States (1955, 1966, 1975) 

Ml 

25-34 
35-44 
45-5 5 
55-64 
65+ 



Historical Events: 

1964: 

First Surgeon General's Report on Smoking 

1966: 

Health warnings introduced in all advertising and on 
every package 

1967: 

FCC requires equal time for health hazards of 
smoking on radio and TV. FTC issues first periodic 
report on "tar" and nicotine contents of cigarettes. 

1968: 

FCC requires that broadcasters present significant 
number of anti-smoking commercials. 

1970: 

Health warnings on cigarette advertisements and 
packages strengthened. 

1971: 

Broadcasts of cigarette commercials banned. 
Anti-smoking messages on TV virtually discontinued 


due to "fairness" doctrine. 


Males Females 



Source: United States Department of Health, Education, 

and Welfare Smoking and Health: A Report of the 
Surgeon General , Washington, D.C.: Government 
Printing Office, 1979, pp. A-10, A-14 (adapted). 


Clearly other research approaches are also needed if we are going 
to go beyond exploration, to probe the causal linkages and 
mechanisms. And the next phase of research that is now beginning, 
using this broad paradigm, is formulating and testing more specific 



JURE 10—Estimates of the precentages of current regular cigarette 
>kers, teenagers, United States, 1968-1974. 


Males 


Females 


AGE 1968 1970 1972 1974 1968 1970 1972 1974 



Source: United States Department of Health, Education, 

and Welfare Smoking and Health: A Report of the 
Surgeon General , Washington, D.C.: Government 
Printing Office, 1979, pp. A-10, A-14 (adapted). 


linked through age-related immunological changes (as discussed at 
Ls conference) ; how age-related decline in memory and cognition can 

slowed ;12_/ h ow productivity and creativity can be enhanced 
rough incentives and opportunities for retraining ;13/ h ow 
riatric medicine can be used to forestall or reverse old age 
sabilities; how illness can be alleviated through social supports 
1 coping behavior; how serious disabilities can be reduced by 
>imens that reward activity and independence (as in the studies in 
rsing homes by RodinJ/t/ and by M. Baltes and Barton. ±5/). 

Finally, I want to end where I began. We know that aging and 
alth are responsive to social and psychological conditions. It has 
in estimated that half of the U.S. mortality is due to an unhealthy 
lavior or life style.We know that aging and health are 
sponsive to social change. In respect to health behavior, for 
stance, as compared with earlier cohorts, the oncoming cohorts of 
ler people are shown to be less fatalistic about their aches and 
Lns, and more ready to take steps to ensure their own health.17/ 

I the more recently trained physicians, even though still widely 
tepting the stereotype of inexorable deterioration with aging, 
tribute part of the decline to disease, as Richard Besdine urges, 
ther than to "normal" aging.2/ We know, also, that social 
nditions and changes affecting aging and health are socially 
instructed, and hence partly under our own control. The Surgeon 
cieral, has documented the extraordinary changes in eating, smoking, 

1 exercise made by Americans over the last 20 years, as people have 
tempted to control their own health behavior. 16/ ^nd s0 j think 

is our responsibility as health practitioners to assemble and make 

2 of the newly developing understanding of the psychosocial 
nponents of aging and health. It is our responsibility as 
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ALCOHOL USE AS A HEALTH PROBLEM IN 
AGING: BIOLOGICAL PERSPECTIVE 


Robert E. Vestal, M.D. 

Alcoholism is a well-recognized and important national problem. 

;t alcoholics do not view their problem as a subject for 
earch. Instead, for them, it is an uncontrollable addiction 
.ch often has devastating consequences. However, it is through 
eful and creative biomedical and behavioral research that we may 
>e to conquer this unfortunate affliction. 

The matter of alcohol use in the elderly can be considered by 
:empting to answer several questions: (1) What is the extent of 
ohol use by older persons? (2) What are the psychosocial 
:erminants of alcohol use by the elderly? (3) What is the effect 
age on the clinical pharmacology of alcohol? (4) Are the medical 
lplications of alcohol influenced by age? The first two questions 
e been discussed by Dr. Atkinson. This discussion focuses 
.marily on the last two questions. 

Clinical Pharmacology 

Alcohol is eliminated from the body primarily by liver 
:abolism through the action of an enzyme in the soluble portion of 
logenates called alcohol dehydrogenase. This enzyme oxidizes 
:ohol to acetaldehyde which in turn is converted to acetate by 
Lehyde dehydrogenase. Disulfiram (Antabuse**-), a drug which is 
id in some alcohol treatment programs, presumably acts by 
ibiting aldehyde dehydrogenase leading to an accumulation of 
italdehyde. Acetate is ultimately converted to carbon dioxide and 
:er after entering the tricarboxylic acid cycle. The oxidation of 
t gram of alcohol liberates seven kcal. of energy. At the usual 
.nical blood levels of alcohol, the activity of alcohol 
lydrogenase is maximal; under these zero order conditions, 
Lmination from the blood is about 10 to 20 mg/dl per hour. Most 
ier drugs are oxidized by enzymes in the microsomal fraction of 
rer homogenates. There is also a microsomal ethanol oxidizing 
>tem (MEOS). Although its importance is still controversial, its 
itribution to alcohol metabolism probably becomes important at 
;h concentrations of alcohol. It also seems to play a role in the 
luction or stimulation of alcohol metabolism by certain drugs. 

Age has been shown to affect the pharmacokinetics (absorption, 
>tribution and elimination) of some drugs and there is evidence 
: alterations in drug response. 2/ However, there are 
:nr sinelv fe t i s f th ffec s f 2 on the metab lism of 


metabolism by the liver. However, it did reveal a 13.4 percent 
higher mean concentration of alcohol in the older subjects at the 
end of the intravenous infusion than in the younger subjects.it/ 

This finding was explained by a smaller volume of distribution for 
alcohol in the older subjects. Since the distribution of alcohol is 
largely governed by the water content of body fluid and tissue 
compartments, this explanation is consistent with the known decline 
in total body water with increasing age. The findings are also 
consistent with similar observations in the rat.5/ The absence of 
an effect of age on metabolism by the liver is in accord with a 
report that acetylation of isoniazid is not affected by old age. 

This conjugation reaction takes place in the soluble fraction of 
liver homogenates. The hepatic clearance of oxazepam and lorazepam, 
two benzodiazepines whose only step in biotransformation is direct 
glucuronide conjugation, is also unaffected by old ag e.QJ Thus, 
it appears that drug metabolism which does not involve the hepatic 
microsomal mixed function oxidizing system may not be importantly 
influenced by aging. 

Alcohol has numerous metabolic and physiological effects, 

,8,7,9/ most 0 f w hich have not been specifically examined for a 
relationship to old age. These include effects on carbohydrate, 
protein and lipid metabolism, and on gastrointestinal function and 
cardiovascular function. Its effects on the central nervous system 
are quite familiar to all who use alcohol. There is an initial 
depression of the reticular activating system leading to cortical 
disinhibition. This is followed by progressive global impairment 
and ultimately general anesthesia. This progressive central nervous 
system depression correlates with progressive increases in blood 
alcohol levels. Just as studies have shown the elderly to be more 
sensitive to the depressant effects of benzodiazepines, 10 -12/ 
alcohol seems to have a greater effect on objective tests of 
performance requiring integrity of the central nervous system. 

In connection with the study of alcohol metabolism described 
above, an investigation of memory function and reaction time was 
also conducted in 40 of the subjects.il/ Tests of memory included 
immediate free recall, forward digit span, dichotic digit pairs, 
delayed free recall and delayed recognition. All showed impairment 
after alcohol in both young and old subjects. In addition, the 
changes from baseline for the dichotic digit pairs and delayed 
recognition were larger in the old than in the young subjects. 
Impairment of simple reaction time was also greater in old subjects 
than in the young. Because of the age differences in peak alcohol 
concentrations, a subset of young and old subjects matched for 
comparable alcohol levels was examined. Although the sample size 
was reduced to 22, the results remained essentially the same. 



Medical Complications of Alcohol Use and Abuse 


The medical complications of alcohol are at least as numerous as 
metabolic and physiological effects. Alcoholism leads to many 
ease states 

the body.- 1_ - x. uuuicuoLaLXi. i. c: oc i. vcj uuc 

rly may be particularly vulnerable to malnutrition, vitamin 
iciencies, and fluid and electrolyte imbalance as complications 
lcoholism. They may tolerate gastrointestinal bleeding and 
ction less well than younger individuals. Alcohol-induced 
ipheral neuropathy, cerebellar degeneration and cortical atrophy 
1 be superimposed on an age-related neuronal loss and diminished 
ipheral sensory perception. 


(Table 1) which involve virtually every organ system 
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TABLE 1 

MEDICAL COMPLICATIONS OF ALCOHOLISM 

Malnutrition Hematopoietic System 
Metabolic Effects Anemia 

Hypoglycemia Megaloblastic 

(Folate Deficiency) 

Hyperuricemia Iron Deficiency 

Hyperlipidemia Sideroblastic 

Fluid and Electrolyte Imbalance Leukopenia 

Gastrointestinal System Thrombocytopenia 

Upper Gastrointestinal Bleeding Imparired Host Defense 

Gastritis 

Mallory-Weiss Syndrome Pulmonary System 
Esophageal and/ 

or Gastric Varices Pneumonia 

Peptic Ulcer Disease Tuberculosis 

Acute and Chronic Pancreatitis Nervous System 

Maldigestion 

Malabsorption Alcohol Intoxication 

Head Trauma 


Liver Disease 

Fatty Liver Withdrawal Syndrome 

Alcoholic Hepatitis Tremulous State 

Cirrhosis Hallucinosis 

Alcoholic Epilepsy 
Delerium Tremens 


Increased Carcinoma 
Mouth 

Pharynx Nutritional 

Esophagus Alcoholic Polyneuropathy 

Pancreas Wernicke's Disease 

Koraskoff's Psychosis 

Cardiovascular System Alcoholic Amblyopia 

Pellagra 


Cardiomyopathy 

Acute (Beriberi Heart Disease) 
Chronic AlrnhnU r Cprebpllar 


Uncertain Pathogenesis 


Even casual alcohol use may be a problem for the elderly if they 
are taking medications which interact with alcohol (Table 2). 
Alcohol-drug interactions have been extensively investigated, 

2,14/ but studies in the elderly are almost non-existent. It is 
well known that the elderly use both prescribed and non-prescribed 
medications extensivelyand would seem to be particularly 
at risk for interactions with alcohol. They would be especially 
susceptible to additive impairment of central nervous system 
function by alcohol in combination with drugs having sedative 
properties, such as sedative-hypnotics, antihistamines, narcotics, 
antidepressants and major tranquilizers. In addition, therapeutic 
efficacy of some drugs may be affected since acute alcohol 
administration often inhibits hepatic drug metabolism while chronic 
alcohol use can induce or stimulate metabolism. The influence of 
advanced age on these effects of alcohol has not been studied. 


TABLE 2 

DRUGS WITH POTENTIAL FOR INTERACTION 
WITH ALCOHOL 


Anticoagulants 

Anticonvulsants 

Antidepressants 

Antihistamine s 

Antihypertensives 

Antimicrobials 


Hypoglycemic agents 

Narcotics 

Salicylates 

Sedative-Hypnotics 

Tranquilizers 

Vasodilators 


Summary 

There is remarkably little information on the biological effects 
and medical complications of alcohol use in the elderly. While its 
metabolism is unimpaired, higher levels of alcohol are achieved in 
the elderly as compared to young individuals, after equivalent doses 
due to a smaller volume of distribution. Even at equivalent blood 
levels, impairment of cognitive function is greater in old people. 

In addition to the diseases caused by alcohol, the elderly would 
seem to be particularly vulnerable to the problem of interactions 
between alcohol and other drugs. Additional research is essential 
to a more complete understanding of the adverse as well as some of 
the possible beneficial effects of alcohol in the elderly. 
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ALCOHOL USE AS A HEALTH PROBLEM IN AGING: 
A PSYCHOSOCIAL PERSPECTIVE 


Joseph H. Atkinson, Jr., M.D. 


Alcohol use by people over age 65 is an important health problem 
ause of the number of people potentially at risk, and their 
sical and psychosocial vulnerability, and because from two to 10 
cent of the elderly may be alcoholic, iThere are now about 
million elderly in the United States; their percentage in the 
•ulation has doubled in the past 65 years and is expected to 
rease at an accelerated rate in the near future. 3/ The 
erly are vulnerable to alcohol because of their increased rates 
medical and psychiatric illness and their loss of social 
>ports. Even the normal, healthy elderly person has a limited 
>acity to maintain physiologic and psychologic homeostasis in the 
:e of stress. Since over 85 percent of older Americans have one 
more chronic diseases, adaptive capacity is further dimin- 
Led.^/ This vulnerability means that amounts of alcohol which a 
mger individual might easily tolerate can have important cardiac, 
>atic, or central nervous system effects in the elderly. 

•thermore, there is evidence that alcoholism can begin in later 
:e,5/ and therefore is not simply a self-limited disease of 
mger populations. 

Despite the need for meticulous attention to this high risk popu- 
:ion, little research money and training is invested in geriatric 
licine and geriatric substance abuse. Not only is there little 
jport for postdoctoral research, but many investigators do not con- 
ier gerontology an exciting field. Furthermore, a report from the 
stitute of Medicine noted that only four percent of family practice 
1 internal medicine residencies offered training in geriatric medi- 
le, and only 25 percent of psychiatry residencies did so.3/ The 
Dblems of the elderly clearly warrant more attention. 

This paper, then, is a brief overview of alcohol use in the 
ierly. It discusses the difficulties of case-finding and diagnosis 
alcoholism in the elderly and then presents aspects of the epide- 
Dlogy, natural history, and consequences of this disorder. It 
deludes with comments on the treatment of alcoholism and on areas 
eding further investigation. 


Alcohol Use and Alcoholism 


Definitions and Epidemiology 

Because alcohol is a potent agent, alcohol-related problems in 
the older individual are not limited to those which could clinically 
be diagnosed as alcoholic. Even moderate amounts of alcohol may 
produce cognitive and behavioral impairment in the normal elderly; 
it can diminish cardiac efficiency in those with heart disease,^/ 
and impair respiratory function in those with pulmonary disease .JJ 
These effects can be compounded by the interaction of alcohol with 
prescription or over-the-counter medications. Furthermore, the 
effects of alcohol on an elderly person's efforts to cope with 
retirement, isolation, and physical infirmity may be important, even 
if alcohol use is moderate or only occasionally excessive. 

To effectively investigate and treat any disorder, it is neces¬ 
sary to develop valid criteria and to detect the illness in the 
population. The diagnosis of true alcoholism, as distinct from 
transient excessive alcohol use, is relatively difficult in the 
elderly .§/ There are neither biologic markers for this disorder, 
nor universally accepted and applied clinical diagnostic criteria. 
Traditionally, four different diagnostic methods have been used to 
diagnose alcoholism in younger populations. These involve (1) the 
level of alcohol consumption, or quantity-frequency definitions; (2) 
the presence of either psychological dependence, or repeated efforts 
to control drinking; (3) the development of tolerance or of an 
abstinence syndrome upon alcohol withdrawal; and (4) evidence that 
alcohol has caused a major life problem, such as marital separation 
or divorce, loss of job, multiple arrests, or physical evidence that 
alcohol has harmed health, such as cardiomyopathy, cirrhosis or 
neurologic disorder. 9-11/ The iif e problem criteria are the 
backbone of most modern diagnostic methods. 

In interpreting data on geriatric alcoholism, it is important to 
realize that each of these schemes has limited applicability in the 
elderly. Using criteria of consumption may be misleading because 
norms for alcohol use are unknown for the elderly.8/ The presence 
of psychological dependence or efforts to control drinking is diffi¬ 
cult to document reliably. Evidence of physical addiction, such as 
abstinence syndromes, develops in a minority of alcoholics, and its 
presentation may be relatively subtle in the elderly and go 
undetected. 11>12/ Even the life problems approach has disadvan¬ 
tages because the elderly are less likely than younger individuals 
to be presently married or employed, and law enforcement officers 
may be reluctant to charge the elderly with an alcohol-related 
offense.18/ In addition, distinguishing the physical problems of 



eralizations on natural history presented below are based on this 
gnostic scheme. 

Detecting alcoholism is difficult because families may deny the 
stence of alcoholism in elderly parents or grandparents or be too 
arrassed to reveal the problem to health care professionals. In 
ition, physicians and other health professionals may be biased 
inst a diagnosis of alcoholism in the elderly and may fail to 
sider it. ±hJ Because of these difficulties, the epidemiologi- 
data may underestimate the extent of the problem. Furthermore, 
natural history formulated for old age alcoholism may be biased 
the same difficulties in diagnosis and case detection and by 
ufficient sample size because of the high attrition inherent in 
longitudinal study of older individuals.^/ 

Table 1 presents the prevalence of alcoholism, as diagnosed by 
ious criteria, in selected populations. Community surveys esti- 
e alcoholism afflicts from two to 10 percent of the elderly. 1>2/ 
rates increase for widowers and those with jail records. 1>2/ 
the elderly in nursing homes,16/ general hospitals JLiXU , and 
se admitted to psychiatric facilities 18>19/ a i so have a higher 
:valence of alcoholism. Although the prevalence of drinking and 
:ohol-related problems diminishes with advancing age, 20-23/ a 
>stantial proportion of the elderly may suffer the consequences of 
:ohol use and alcoholism. 


TABLE 1 

EPIDEMIOLOGY OF ALCOHOLISM 


Site 

Prevalence in the 
Geriatric Population 

Community, independent living 

2-10% 

General Hospitals 

15-30% 

Psychiatric Hospitals 

5-50% 

Medical Outpatients 

5-15% 

Nursing Homes 

15-20% 


zural History of Alcoholism 

The natural history of alcoholism in the elderly is remarkable 
" two apparent subtypes,5^24/ the so-called "early-onset" and 
i "late-onset" types. The designation depends on whether 
'ohol—related life oroblems heeart before fearlv'} or after flat- 


of medically hospitalized geriatric patients noted that 50 percent 
of the alcoholics detected developed alcohol-related problems after 
age 40; the other 50 percent manifested their problems earlier.5/ 

A study of psychiatric inpatients noted that five percent became 
alcoholic after age 55.18/ The apparent natural history of late- 
onset primary alcoholism differs considerably from the early-onset 
group. The following generalizations about natural history refer to 
primary alcoholics—in other words, to those who have no psychiatric 
illness preceding the diagnosis of alcoholism. In early onset 
alcoholism drinking generally begins in adolescence, and the first 
major alcohol-related life problems (such as marital, legal, or job 
difficulties) begin in the mid-twenties to early thirties. The 
individual's life is characterized by interpersonal, legal, and 
employment difficulties and is often chaotic and unstable. The 
pattern of drinking is one of abstinence, a period of controlled 
drinking, then loss of control and development of a life crisis. 
Afterwards there is a return to abstinence or controlled drinking 
and the cycle continues. ^* 2 5/ At some point, about 20 percent 
of the early-onset alcoholics abuse drugs other than alcohol, such 
as sedatives or opiates. 26/ The prevalence and importance of drug 
abuse by elderly alcoholics is unknown. 

If alcohol rehabilitation is sought, the younger alcoholic gener¬ 
ally enters treatment about age 40, usually because of psychosocial 
crises. If he does not abstain from drinking, he dies at an accel¬ 
erated rate (by age 55 or 60 years) from cancer, heart disease, 
accidents, or suicide. 27, 28/ if abstinence is achieved it may be 
rather long-lasting. In one study, early-onset, medically hospital¬ 
ized older alcoholics had been abstinent for a mean period of almost 
10 years.5/ On three year follow-up of this same group, 80 
percent were still abstinent.15/ 

The late-onset alcoholic's early life is characterized by 
greater stability and better interpersonal and work-related 
adjustment than that of early onset alcoholics. 29,30/ Alcohol- 
related life problems generally begin in the late 4 0s or 5 0s, but 
they are less severe and less numerous than those of younger 
drinkers. Older drinkers generally seek treatment because of 
medical illness rather than psychosocial problems. Active drinking 
continues into older age, and when detected on a medical ward, 
late-onset alcoholics are less likely to be abstinent than older 
early-onset ones.V The practicing, geriatric late-onset alco¬ 
holic often drinks less than younger alcoholics, usually drinking 
only four to five days per week and rarely taking more than four or 
five drinks per occasion.5/ 

Few data are available on elderly women alcoholics. There may 
be early-onset and delayed-onset subtypes, with the later onset type 
again having a more stable early life and fewer antisocial 
problems.31/ Compared to men, the women alcoholics ma develop 



problems at an accelerated rate (after fewer years of heavy 
:ing) , but the overall course and prognosis probably are the 
for both sexes.29/ 


l 1 and Psychological Consequences 

’he social and psychological consequences associated with alco- 
;m are similar for all age groups. The degree of disturbance 
•ange from intermittent life crises punctuating a background of 
itent functioning to steady withdrawal from friends and family 
frank social deterioration. The elderly alcoholic is more 
_y than age-matched nonalcoholics to live alone, report multiple 
.ages, lead a transient lifestyle, and to have interpersonal 
.cu 11ies.A? ?. j-/ Actively drinking older alcoholics generally 
more marital, legal and other life problems than do inactive 
lolics .5/ 

rhe psychiatric consequences of alcoholism include depression, 
:ophreniform disorders, acute confusional states, chronic 
lie brain syndromes (OBS) and paranoid and hallucinatory condi- 
3,?,I.?,3/ In short, alcoholism should be considered in the 
irential diagnosis of virtually every psychiatric disorder 
ming in late life. Actively drinking alcoholics have increased 
; of affective disorder and acute and chronic organic brain 
romes when compared to elderly age-matched medical patients. 

>2-,?/ Drinking binges may precipitate moderate or even marked 
jssive episodes, which generally clear within a few days of 
cification without the use of antidepressants. On the other 
, older alcoholics with primary affective disorders are at high 
for severe depression and suicide. 32,33 / Relatively small 
its of alcohol or comparatively short periods of drinking can 
ice acute confusional states. The elderly alcoholic with a 
lie OBS will die at an earlier age than a nonalcoholic with 
L®/ Although the elderly alcoholic may appear to drink less 
:o have fewer life problems than his younger counterpart, 

^antial psychosocial consequences exist. Rates of divorce, 

Lde, social isolation, and psychiatric disorder are higher than 
:he nonalcoholic elderly, and it is possible that much of this 
sring goes undetected and untreated.T^/ 


Treatment Considerations and Conclusions 

The older alcoholic may be surprisingly responsive to treatment. 

studies show that older alcoholics are more likely than younger 
k.ers to complete an alcohol rehabilitation program once they have 
red it. 2AJ Some of the most important issues in the treatment 
eriatric alcoholism are to reverse the general pessimism which 


may interfere with efforts to assist the elderly and to enthusiati- 
cally apply proven treatment methods. Vigorous outreach may be 
needed to make therapy available to the elderly because of their 
physical, financial, or social limitations. This outreach might 
include home evaluation, transportation to a treatment setting, and 
patient advocacy to arrange for services by other health care agen¬ 
cies. 35/ This might best be done with a multidisciplinary team 
approach which uses physicians, visiting nurses, social workers and 
other health professionals. Specially designed therapies may be 
needed to accommodate the geriatric patient. Yet, as of now it is 
probably best to use the basic approach developed for younger popu¬ 
lations, which includes meticulous medical and psychiatric evalua¬ 
tion, strong support and encouragement, increasing the patient's 
motivation, alcohol education, peer counseling and work with the 
available family. In addition, it is apparent that we need to 
educate professionals, who tend to see the elderly alcoholic as a 
stereotype of the skid row bum. 5,30,14/ 

In summary, alcoholism may not be a self-limited disorder, and 
serious and persistent drinking can begin in the later years. 
Methodologically sound descriptive studies involving longitudinal 
follow-up are needed to characterize the patterns, natural history, 
and consequences of geriatric alcohol use and abuse. Of course, it 
is unlikely that a single etiology for the disorder will be found. 

If progress is to be made, it is likely that a psychobiological 
approach examining the predisposing, precipitating, and perpetuating 
causes of this disorder will be essential.36/ in the meantime, it 
is important to apply proven treatment methods to help alleviate the 
burdens imposed by this national health problem. 
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THREE GREAT NETWORKS: THE CENTRAL NERVOUS SYSTEM, 
ENDOCRINE SYSTEM, IMMUNE SYSTEM, AND AGING 

Marc E. Weksler, M.D. 


There is little question that the behavior of a society, of 
ilth professionals, and of patients, each alone and collectively, 
luence the well-being of the elderly. Drs. Besdine and Riley have 
r iewed these considerations. Drs. Vestal and Atkinson have 
icribed the influence of alcohol on the behavior and health of the 
lerly. Now we shall turn our attention to a discussion of 
lunology and behavior in aging. I would like to consider the 
.ationship between behavior, one manifestation of the function of 
i central nervous system (CNS), and the immune system in aging, 
ire is a considerable amount of literature (reviewed by Drs. Ader 
l Solomon) discussing the CNS-influenced immunological responses of 
:h experimental animals and man. This new area has been termed 
choneuroimmunology. 


The CNS and the immune system are two of the three great networks 
higher organisms. The endocrine system is the third. The seminal 
■k of Cannon and Selye demonstrated the multiplicity of 
r erberating interactions between the endocrine system and the CNS. 
i effect of internal and external "stress" on these two systems has 
:n thoroughly studied. Cannon evolved the concept of homeostasis 
describe the forces within biological systems that return an 
;anism to equilibrium after the natural balance is disturbed. The 
locrine system and the CNS were shown to be major forces in this 
iptive response. Today, the immune response is recognized as 
>ther force of biological adaptation. These biological networks 
itribute to the adaptive resources that maintain homeostasis. 

The most profound consequence of aging is the loss of homeo- 
itic reserve. Most studies show that adaptive responses in humans 
i maximal between 20 and 30 years of age. The human's capacity to 
.ntain homeostasis is progressively impaired after 40 years of 
;. For example, old humans are known to adapt less successfully to 
liciency or excess of water, salt, and heat than are young humans. 
Ls narrowing of homeostatic reserve with age I have termed 
leostenosis . One consequence of homeostenosis is the excessive 
rtality in elderly populations during cold winters or hot summers. 
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The failure of pathologists to find "a cause of death" at autopsy 
of elderly patients is another manifestation of homeostenosis. Death 
of humans less than 60 years of age can, almost always, be attributed 
to a disease process which displaces the biological equilibrium 
beyond the compensatory capacity of the adaptive responses which 
maintain homeostasis. With age, environmental factors may, in the 
absence of disease, displace biological equilibrium beyond the point 
of homeostatic reserve. For this reason, post-mortem examination may 
not reveal any disease to explain the death of an elderly person. In 
such cases, the proximate cause of death is very likely homeosten¬ 
osis, that is, a failure of one or more adaptive responses. 

Each of the three great networks influences not only cellular 
function throughout the body but also activity of the other 
networks. First, we should consider the interactions between the CNS 
and immune system and then the interactions between the endocrine and 
immune system. The influence of such interactions on the diseases of 
aging and the aging process itself will be noted. 

The immune system is influenced by the CNS and vice versa. 

Studies in experimental animals have shown that ablation or stimula¬ 
tion of centers within the hypothalamus alter anaphylactic responses 
U and delayed hypersensitivity ..i/ While these effects may 
result from a direct interaction between the CNS and immune system, 
it is possible that these effects are mediated by endocrine factors, 
as these sites in the brain are close to centers which regulate 
endocrine function. 

Animals subject to external stress, such as electric shock, 
crowding, or even subtle environmental effects, such as handling, 
altered light/dark periods, or time of feeding, are impaired in their 
immune responses to viral infection?/ or neoplastic disease.^/ 

Whether changes in endocrine function brought on by stress mediate 
these effects is not clear. Arthritis is a common disease of the 
elderly. External stimuli have been shown to influence the incidence 
and severity of arthritis in experimental animals .U Many human 
diseases are influenced by diet. The relationship between vascular 
disease and cholesterol intake has attracted much attention. 

Recently, a provocative report suggested that the severity of 
diet-induced atherosclerosis can be influenced by behavioral 
variables.Thus, fondling and petting of rabbits given high 
cholesterol diets reduces the severity of vascular disease. Human 
behavioral profiles, type A and type B personality patterns, have 
been related to the risk of vascular disease. Whether this effect is 
caused by external stimuli or the response to external stimuli is not 
known. 


The influence of external stimuli on immune function is well 



ice die of autoimmune disease, usually before 12 months of age. 
aloric restriction permits these animals to live 24 to 36 months in 
ood health without developing immune dysfunction or the renal and 
ascular disease which lead to their premature death.Ai/ On the 
ther hand, dietary deficiency of trace elements, vitamins, or 
ofactors can compromise immune function and shorten lifespan. The 
ffect of zinc and folic acid deficiency on the immune system has 
ttracted considerable attention recently. Finally, drugs frequently 
rescribed for, or self-administered by, the elderly can alter 
petite, nutritional intake, and even the metabolism of nutrients, 
herefore, behavioral changes, the diseases of aging, and medical 
herapy of the elderly can influence nutrition and, thereby, the 
mmune system. 

Immune factors can influence the function of the nervous system, 
everal autoimmune diseases affect nervous tissues. The best studied 
re myasthenia gravis and multiple sclerosis. Multiple sclerosis is 
disease associated with autoantibodies to nerve cells and with the 
resence in cerebral spinal fluid of lymphocytes and oligoclonal 
munologlobulins. Further progress has been made in unraveling the 
mmune basis of myasthenia gravis. Autoantibodies to the receptor 
ites for the neurotransmitter acetylcholine appear in the patients 
nd seem to be intimately related to the pathogenesis of the disease. 

Several reports suggest that immune alterations accompany senile 
ementia, a disease with profound impact on the elderly population. 
Iterations in the level of serum immunoglobulin, the presence of 
ligoclonal immunoglobulins in the cerebrospinal fluid, and the 
resence of amyloid within the senile plaque all suggest a possible 
ole for immune factors in this disease.i±/ Another link between 
mpaired immune function, senile dementia, and premature aging is 
ound in patients with trisomy 21 (Down’s syndrome). These subjects 
.ave disordered immune responses, the histopathological picture of 
enile dementia by 35 years of age, and premature death. 
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Behavior and the immune system may also be linked by the 
pheromones. Pheromones are low molecular weight substances which 
serve as olfactory signals. In subhuman animal species, pheromones 
are involved in several behavioral responses, including territorial¬ 
ity and choice of mating partner. In mice, the genetic control of 
pheromones has been located within the major histocompatibility 
complex.ll/ This genetic region controls a host of immune 
responses. Although in man verbal communication may override the 
effect of pheromones, this more primitive form of communication may 
not be totally lost. Humans not only express individual scents which 
permit dogs to track people, but also respond to them.iz/ While 
the importance of pheromones in human behavior has not been 
established, further study is certainly indicated. Are these the 
non-verbal "vibes" that we perceive? 

The endocrine system is also closely related to the immune 
system, to the diseases of aging, and to lifespan. One of the most 
striking examples of these interactions is the hypopituitary dwarf 
mouse. This genetic mutant strain of mouse does not produce pitui¬ 
tary growth or thyroid stimulating hormone. These endocrinological 
deficiencies prevent the normal development of the lymphoid system. 
The maturation of the thymus gland and T dependent lymphocyte system 
are most severely affected. Dwarf mice live only three to six months 
and look prematurely old. Treatment of dwarf mice with growth 
hormone and thyroxine induces the normal maturation of the immune 
system and very marked prolongation of lifespan.Hormone 
therapy fails to extend the lifespan of thymectomized dwarf mice. 

This suggests that the hormonal effect is mediated by the immune 
system. Further, support for this hypothesis is the fact that 
administration of normal lymph node lymphocytes without hormone 
therapy prolongs lifespan. 

Endocrine deficiency may result not only from failure of 
secretion but also from hormone action. Denkla and his associates 
have presented evidence that, with age, there is an increasing 
inhibition thyroxine effect on peripheral tissues.M/ The inhibi¬ 
tion has been attributed to a factor secreted by the gland which 
blocks thyroid hormone action. The fact that hypophysectomy reverses 
or prevents several age-associated physiological changes, including 
the decline in immune function, is compatible with this thesis. The 
capacity of the thyroid treatment of aged animals to reverse immune 
senescence (Fabris, personal communication) also points to an 
important relationship between the action of thyroid hormone, immune 
senescence, and aging. The most common endocrine disorder of elderly 
humans, diabetes mellitus, is also associated with the resistance of 


The effect of endocrine function on lifespan is also seen in the 
ferent life expectancy of men and women. In 1900, the life 
actancy of American women was 52 years and of American men 49 
rs. The greater life expectancy of women had been related to 
Lr freedom from the stresses of gainful employment. This explana- 
n appears less tenable today, as the differential life expectancy 
tfomen has increased during the 20th century despite the fact that 
ceasing numbers of women have entered the work force. The factors 
t account for the effect of sex on longevity are not entirely 
ar but appear to affect life expectancy and not maximum lifespan, 
influence of the sex hormones on immune function may mediate this 
act. Men and women have significantly different immune function, 
as tend to have greater cell-mediated immune competence and 
ales greater humoral immunity. This may explain, in part, the 
i/alence of diseases associated with autoantibodies—for example, 
temic lupus erythematosus—in women. In experimental animals the 
aases of autoimmunity can be strikingly altered by sex hormones. 

, the autoimmune disease of female NZB mice can be ameliorated by 
rogen therapy. ±U Contrariwise, the preferential susceptibility 
male mice to diabetes induced by multiple doses of streptozotocin 
be reversed by estrogen therapy. 

Not only do endocrine factors influence immune function, but 
une factors appear to be critically involved in nearly all 
eases of the endocrine system. Endocrine deficiency state 
othyroidism, hypoadrenalism, and diabetes raellitus are associated 
h autoantibodies to cells of these tissues. Furthermore, hyper- 
roidism results from the presence of antibodies to the thyroid 
mulating hormone receptor on thyroid cells. These antibodies, 
ch mimic the driving force of this tropic hormone, seem to cause 
hyperthyroid state. In certain patients with adult-onset 
betes associated with high levels of insulin, an antibody to the 
lin receptor site appears to block the action of insulin at the 
1 surface receptor. 

In summary, there is abundant, if scattered, evidence that the 
, endocrine system, and immune system are intimately related in 
ptive responses. The functional integrity of these responses 
ch underlie homeostasis depends upon balance between the functions 
these three networks. Disturbance of one element distorts the 
ction of the other systems and limits the homeostatic reserve of 
organism. For this reason, aging associated with a decreased 
acity to maintain homeostasis may be critically related to 
ormalities in any one or more of these systems. Behavioral 
tors which are manifestations of CNS activity are increasingly 
ognized to influence elements of each of the three great networks 
, thereby, the aging process and the disease of aging. 
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EFFECTS OF AGING ON THE INTERACTION OF HEALTH AND BEHAVIOR 


Marvin Stein, M.D. 


Immunologic function plays a major role in both the onset and 
rse of a variety of diseases. Considerable evidence is accumu- 
ing which demonstrates a relationship among psychosocial factors, 
une function, health and illness. It appears that psychosocial 
cesses, including life experiences and state and trait 
racteristics of the individual, may result in the enhancement or 
>pression of immune activity. Accordingly, changes in immune 
ction may increase or decrease the risk of onset as well as the 
sequent course of various clinical disorders. 


Immune Response 

Before considering specific aspects of psychosocial effects on 
une function, it is important to have a general understanding of 

various components of the immune system. The immune response is 
ponsible for the maintenance of the integrity of the organism in 
ation to foreign substances such as bacteria, viruses, tissue 
fts, organ transplantation, and neoplasia. 

Immunological responses in vivo can be divided into two types: 
mediate hypersensitivity and delayed hypersensitivity. An imme- 
te response is exemplified by the wheal and flare reaction which 
es place within 10 to 15 minutes after an extract of pollen is 
ected into the skin of an individual with hay fever. An example 
a delayed response is the erythema and induration elicited 24 to 
hours after the injection of tuberculin into the skin of a 
ient with tuberculosis. 

The immediate and delayed hypersensitivity responses may be 
ther distinguished by the ability to produce these responses in 
tunologically naive recipients. The immediate wheal and flare 
iponse can be transferred to an apparently healthy individual with 
; serum of a hypersensitive individual. In contrast, delayed 
ersensitivity may be transferred with cells (lymphocytes) but not 
:h serum. As a result, delayed hypersensitivity is referred to as 
1-mediated immunity and immediate hypersensitivity as humoral 
mnity since it is mediated by antibodies in the serum. 

The cell-mediated and humoral immune responses are both 


T-lymphocytes. The central lymphoid organ concerned with the 
development of antibody-producing lymphocytes is the bursa of 
Fabricius in birds and the bone marrow in mammals. The lymphocytes 
involved in the humoral immune response are known as B-lymphocytes. 
It is believed that both T and B cells are derived from a common 
stem cell located in the bone marrow. In addition to T- and 
B-lymphocytes, a number of other cell types and plasma components 
are involved in the immune process, including blood monocytes, 
tissue macrophages, polymorphonuclear leukocytes, mast cells and 
complement. 

In the understanding of the humoral immune response and the 
development of immunity against antigens which may be foreign 
proteins or polysaccharide substances, the following mechanisms 
occur. There is a large pool of uncommitted lymphocytes in the 
organism and, upon encountering a specific antigen either directly 
or after processing by an accessory cell such as a macrophage, some 
B-lymphocytes become sensitized to the specific antigen. Sensitized 
B-lymphocytes differentiate into plasma cells, which synthesize and 
secrete proteins. These proteins produced by plasma cells are known 
as antibodies since they react directly with antigens. They are 
gammaglobulins and, because of their immunological function, are 
referred to as immunoglobulins. There are at least five classes and 
several subclasses of immunoglobulins (Ig) in man. The classes are 
IgG, IgA, IgM, IgD, and IgE. The immunoglobulins IgM and IgG are 
produced in response to a wide variety of antigens, with the 
production of relatively low levels of IgM soon after antigenic 
stimulation followed by higher levels of IgG. IgA appears to be 
more specifically localized to secretory fluids such as saliva and 
milk. The role of IgD is unclear at present. IgE has the unique 
function of binding to mast cells. When a specific antigen combines 
with the IgE molecule, the mast cell activity releases the mediators 
of immediate hypersensitivity. These include histamine, kinins, and 
slow reacting substances. 

The primary protective function of humoral immunity is against 
bacterial infections. At times, however, the response can be 
pathological, such as in anaphylaxis or asthma, and occasionally in 
response to the organ’s own tissue in an autoimmune disorder such as 
systemic lupus erythematosus. 

In the cell-mediated immune response, sensitization of 
T-lymphocytes requires 10 to 14 days. In contrast to the B cell, 
which secretes a specific immunoglobulin and then circulates 
throughout the body, the T cell participates itself in the immune 
reaction. Small T-lymphocytes passing through the tissues are 
sensitized peripherally and then pass down to a local lymph node 
where they enter the free areas of the cortex follicles. The small 


can be measured as an in vitro correlate of cell-mediated 
tnity. After a few days, some of the lymphocytes become immunol- 
.ally active, leaving the local lymphoid tissue where other 
iitized lymphocytes are propagated by the transformation 
:ess. At this point, immunologically active T-lymphocytes can be 
id in the peripheral blood and will react with the specific 
gen to produce an inflammatory response such as that which 
irs in chemical contact sensitivity or the tuberculin reaction, 
imber of cell products result from the interaction of the 
iitized lymphocyte and antigen. These include migration 
.bitory factor (MIF), chemotactic factor, cytotoxic factor, and 
trferon. Cell-mediated immune responses include delayed 
iitivity, protection against viral, fungal, and slow bacteria 
ictions, transplantation immune reactions, and various autoimmune 
Lomena. In addition, T cells may be involved in the immune 
reillance against neoplasia. 

The classical division of the immune system into cellular and 
>ral components may be oversimplified. Recent research has 
:aled complex interactions between T- and B-lymphocytes which 
r e to regulate the responses of these systems. The interactions 
have both protective and pathological effects on the organism. 


Psychosocial Processes and The Cell-Mediated Immune Response 

The results of experimental studies of psychosocial effects on 
L-mediated immunity reveal a complex interaction. Monjan and 
Lector investigated the effect of sound stress for varying 
jths of time on the response of murine lymphocytes to a mitogen, 
Dnspecific stimulator of lymphocytes. The response to 
:onavalin A (ConA), a mitogen known to stimulate T-lymphocytes, 
suppressed by short-term exposure to the stressor and was 
meed with extended exposure. Solomon, et al.l/ reported 
Liminary results indicating that seven days of electric shock 
Dressed the response of rat lymph node and spleen cells to the T 
L mitogens phytohemagglutinin (PHA) and ConA. Mettrop and Visser 
Eound that five days of moderate electric shock increased the 
ayed cutaneous hypersensitivity response to Dinitrochlorobenzene 
3B) in guinea pigs. Joasoo and McKenzie found no difference 
the response of spleen cells to PHA as a result of either 
lation or crowding. 



advanced breast cancer.®/ 

The prospective design permitted the determination of whether 
lymphocyte responses are suppressed following bereavement as a 
direct consequence of that event or whether they represent 
preexisting alterations of lymphocyte function. Changes in 
lymphocyte responses during the year following the death of a spouse 
were also assessed. In vitro correlates of humoral and 
cell-mediated immunity were measured, including total lymphocyte 
numbers in peripheral blood, percentage and absolute numbers of B- 
and T-lymphocytes, and stimulation of purified peripheral blood 
lymphocytes by the mitogens PHA, ConA, and Pokeweed mitogen (PWM) 
utilizing dose response curves. 

Six Caucasian males in good health with a mean age of 65 and 
married to their current spouses for an average of 28 years were 
studied. Four subjects were bereaved within three months of entry 
into the project, the remaining at eight and ten months. The last 
immunologic measures prior to bereavement were compared with those 
obtained for the same subjects five to seven weeks after bereavement. 

No significant differences were found between the pre- and 
post-bereavement measures in total lymphocytes or in the percentage 
or absolute number of T and B cells. The response of purified 
lymphocytes to the T cell mitogen PHA and to the B cell mitogen PWM 
were significantly depressed after bereavement. There was a similar 
trend with ConA which approached significance. 

As a means of illustrating the time course of the recovery of 
lymphocyte stimulation, the responses at optimal mitogen doses for 
eight subjects are shown in Figure 1. It can be seen that 
suppression of lymphocyte function is evident at three weeks after 
the death of a spouse and at six weeks following the loss, but that 
lymphocyte responses had returned to pre-bereavement or higher 
levels by six months afer the death. 

Changes in nutrition, activity and exercise levels, sleep, and 
drug use often found in the widowed could influence lymphocyte 
function. Our subjects, however, did not report major or persistent 
changes in diet or activity levels or in the use of medications, 
alcohol, tobacco, or other drugs, and no significant changes in 
weight were noted. 

It is to be noted that there was considerable intra- and 
inter-subject variability in the lymphocyte responses of the 
bereaved subjects. This was due, in part, to the variability 
inherent in lymphocyte stimulation data. The variations may also be 
related to individual styles of coping with the stress as well as 
time and intensity factors. 




Figure 1. Lymphocyte stimulation responses before and after 
bereavement at optimal mitogen doses (PHA 0.1 g/culture; ConA 
32.0 g/culture, PWM 10.0 g/culture). In order to illustrate 
the time course of the effect of bereavement on lymphocyte 
stimulation utilizing all available data, standardized cpm 
scores are presented. Each point represents the group mean of 
the standardized cpm scores. The number of subjects studied is 
given in parentheses. 


Experiemental studies have suggested that time and frequency of 
osure, as well as the nature of the stimulus, may play a role in 
chosocial effects on immunity. We have recently completed a 
ies of studies in collaboration with Jay Weiss and Neal Miller of 



immunity .U This is the first report that lymphocyte stimulation 
in the rat can be suppressed by stress and that the extent of 
suppression is related to the type and intensity of the stressor. 

The in vitro assays used in the assessment of cell-mediated immunity 
were determinations of absolute lymphocytes, T cell ratios, PHA- 
induced lymphocyte stimulation in whole blood and PHA—induced 
stimulation of isolated peripheral blood lymphocytes. The measure¬ 
ment of lymphocyte stimulation in whole blood demonstrated that both 
restraint alone and restraint together with tail shock can signifi¬ 
cantly suppress immune function. There is a significant 
differential effect on lymphocyte stimulation in whole blood in 
relation to both the type and intensity of the stressor. Two levels 
of tail shock suppressed lymphocyte stimulation more than restraint 
alone, with the higher level of shock having a greater effect than 
the lower level of shock. 

The findings in whole blood could be related to the number of 
lymphocytes present in the cultures, to the ratio of different 
subpopulations of lymphocytes, or to the ability of the lymphocytes 
to respond to the mitogen. There was an increasing lymphocytopenia 
which significantly differentiated each of the groups with the 
greater reduction in lymphocyte number found for the high shock 
group. There was no change in the T cell ratio between the groups. 
The observed lymphocytopenia, induced by the stressors, could 
explain the findings in the whole blood lymphocyte stimulation assay. 

In order to control for the number of lymphocytes, lymphocyte 
stimulation was performed with a fixed number of cells in the 
isolated lymphocyte assay. Using this method, it was found that 
restraint alone and restraint with shock suppressed lymphocyte 
stimulation. As with the whole blood assay, a differential effect 
on lymphocyte stimulation in relation to the nature of the stressor 
was found in the isolated lymphocyte study. 

These findings are of interest in that they demonstrate that the 
cellular immune system responds differently to the intensity and 
quality of the stressor. It remains to be determined if, in 
addition to the lymphocytopenia, the effect of stress results in a 
redistribution of subpopulations of T cells producing a selective 
decrease in reactive lymphocytes or a functional impairment of the 
lymphocyte. 


Central Nervous System and Immune Processes 

Some of the neurophysiological mechanisms which may be involved 
in the mediation of psychosocial influences on immunological 
reactions have been experimentally studied. Stein, Schiavi, and 



ocesses seems appropriate since the hypothalamus is involved in 
e regulation of endocrine and neurotransmitter processes. Both of 
ese systems participate in the modulation of humoral and cell- 
diated immunity. Recently we investigated the effect of anterior 
pothalamic lesions on lymphocyte function utilizing in vitro 
rrelates of cell-mediated immunity in the guinea pig.10/ We 
udied in vitro lymphocyte stimulation by the mitogen PHA and by 
e antigen tuberculin purified protein derivative (PPD) following 
terior hypothalamic lesions. Lymphocyte stimulation was conducted 
ilizing both whole blood and isolated lymphocytes. Hie number of 
and B-lymphocytes was also determined. In addition, the effect 
anterior hypothalamic lesions on delayed cutaneous hypersensi- 
vity was studied. 

Guinea pigs with anterior hypothalamic lesions had significantly 
aller cutaneous tuberculin reactions than non-operated or sham¬ 
erated controls. The percentage and absolute number of T and B 
11s were not significantly changed by the hypothalamic lesions, 
ere were no significant differences in the white cell and 
fferential counts between the groups of guinea pigs. The 
mphocyte stimulation data for PHA and PPD utilizing the whole 
ood technique revealed that the responses of anterior 
pothalamic-lesioned guinea pigs to both PHA and PPD were 
gnificantly lower than those of the non-operated or of the 
am-operated controls in whole blood cultures. The two control 
oups did not differ significantly for either PHA or PPD. The dose 
sponse curves for PHA and PPD utilizing isolated lymphocytes 
vealed that there were no significant differences between the 
:sioned and control groups. 

In summary, anterior hypothalamic lesions were found to suppress 
, vitro lymphocyte stimulation by the antigen PPD and by the 
.togen PHA in whole blood cultures. These findings demonstrate 
at the hypothalamus can directly influence lymphocyte function, 
e inhibition of whole blood lymphocyte stimulation by anterior 
pothalamic lesions does not appear to be related to a depletion of 
•lymphocytes. The lack of effect of anterior hypothalamic lesions 
l the isolated lymphocyte response to PPD further suggests that the 
isions do not impair the primary acquisition of immunity to an 
Ltigen, but rather may modify the efferent limb of the system. The 
lhibition of both PHA- and PPD-induced lymphocyte stimulation in 
Lole blood, but not in isolated lymphocyte cultures in the anterior 
r pothalamic-lesioned guinea pigs, suggests that the modulating 
ifect of anterior hypothalamic lesions may be related to humoral 
ictors which may actively inhibit or fail to support lymphocyte 
:imulation. A circulating humoral factor may be associated with 
juroendocrine or autonomic processes, since the hypothalamus is 
lvolved in the regulation of both endocrine and autonomic nervous 
;tivity. 


Lymphocyte responses to mitogens and antigens have been reported 
to be influenced by other cells such as macrophages, monocytes, 
erythrocytes, and platelets. Lymphocyte isolation procedures remove 
or alter the number of such cell types. The inhibition of 
lymphocyte stimulation in whole blood, but not in isolated 
lymphocyte cultures of lesioned guinea pigs, could be related to 
changes in these cell populations or to a humoral factor which may 
modify cell interactions involved in lymphocyte stimulation 
"processe s. 

These studies demonstrate that anterior hypothalamic lesions 
diminish the delayed cutaneous response to PPD and also suppress an 
in vitro correlate of cell-mediated immunity. Further studies are 
required to clarify the role of cellular and humoral factors in 
mediating the effect of anterior hypothalamic lesions and to deter¬ 
mine whether the lesions influence the specific interaction of 
sensitized cells with an antigen. 


Summary 

The processes which may mediate psychosocial and CNS influences 
on immune function are complex and in need of further 
clarification. A range of modulating intervening biological systems 
may be involved and consideration needs to be given to endocrine, 
neurotransmitter, and other biological systems which may influence 
immune function. The interaction of biopsychosocial phenomena with 
the immune system may alter the development, onset, and course of a 
range of clinical disorders. 
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Several factors are converging to emphasize the importance and 
asibility of a systematic, thorough evaluation of the relation of 
e and health behavior. Geriatrics, perhaps the most neglected area 
modern medicine, now is receiving appreciable attention. There is 
rapidly increasing understanding of the influence of age on 
psiologic, sociologic, and psychologic processes and the impact of 
ese age-related changes on the presentation of disease, its 
sponse to treatment, and the complications that ensue. Advances 
ve been made recently in social psychological research into the 
portance of perceived control as a modulator of physical health, 
rticularly in the vulnerable elderly. Finally, and perhaps most 
portant, our research techniques have become increasingly 
phisticated. The perils and pitfalls of gerontologic research are 
w well recognized. The stage is set for productive 
erdisciplinary efforts at broadening our understanding of health 
tiavior in the elderly. 

This summary will attempt to identify some principles that could 
rve as useful guidelines for studies of health behavior in the 
derly. It discusses three specific areas of current interest: (1) 
e relation between the elderly patient and the health care 
ovider, (2) the special vulnerability of the elderly to adverse 
fects of diseases or treatments, and (3) appropriate research 
rategies and directions for investigating the relation of behavior 
d health in senile dementia. 

It is suggested that research be directed in each of these areas 
ward finding the subtle interpersonal and situational factors that 
d to, exacerbate, and masquerade as problems of aging. Social 
ychological paradigms are recommended as perhaps the most 
propriate means by which to examine these issues. An important 



social psychological theory that guides many of the points that 
follow is the theory of perceived control. The degree of control 
that a person needs or thinks he needs is a major determinant of 
behavior. This is true of elderly as well as younger patients. 
Perceived control needs may vary from person to person and have an 
important impact on the one's health and health behavior. It has 
already been demonstrated that this variable is importantly related 
to self-esteem, a general sense of well-being, stress, physical 
health, and longevity; and some of this work has been conducted with 
elderly populations. 1*2,3/ what is needed now is research on the 
points outlined below to permit us to move to a degree of 
specification that will enable direct application to the health of 
the elderly. 


Research in Health Behavior of the Elderly 

Conferees outlined several approaches or precepts in 
investigating health behavior of the elderly. The heterogeneity of 
the elderly population must be clearly taken into account in studies 
of health behavior. Too often studies lump the elderly into a group 
over 65 and overlook stratification within the group. Individuals 
75-85, the old-old, require three to seven times as many health 
resources as the young-old, those 65-75. There are important 
differences within the elderly group with regard to race and sex that 
may, in part, be determinants of the behavior of the elderly as they 
interact with the health care system. Such obvious differences as 
lower admission rates of blacks than whites to long-term care 
facilities and the larger percentage of elderly women than elderly 
men living alone are examples of important relationships that would 
b& diluted by a lack of stratification within the elderly group 
according to age, sex, or race. 

Studies should be designed to evaluate the impact of age and 
behavior on outcomes that extend beyond the traditional biomedical 
model and include functional assessment measures and behavioral 
measures. 4/ 

All studies of health behavior in the elderly must take into 
account the underlying physiologic changes that occur with age. 

These changes function partly as a substrate for the influence of age 
on the presentation of disease, its response to treatment, and the 
complications that ensue. Of particular interest is the variability 
of physiologic changes within and between persons. In studies of 
general physiologic measures that change prominently with age, one 
often is able to identify young persons who performed as the average 
old person and old persons whose performance is not dissimilar from 
that of the average young person. Changes within a group, as well as 

between erouns. mav be*. 1 inn nr t-ant- rlst-orm-f nant-o ,-»-F t-V.« -T nfl,, ^ ~ -e 


Appreciable advantage is gained from studies of aging that 
Lude subjects across the entire adult age range, not just young 
old groups. Such studies provide some insight not only into 
re old people are, but also how they got there. 

It is important to employ longitudinal study designs whenever 
sible. Long-term follow-up often is of crucial importance in 
lies of health behavior in the elderly, because it provides more 
dence of the effect of an intervention. The opportunity to 
2 rve potentially important long-term effects has been overlooked 
several studies, especially of dementia. Long-term follow-up is 
Eul not only in identifying outcome measures but also in providing 
strospective view of the appropriateness of inclusion of an 
ividual within a study group. 

Among the several weaknesses of cross-sectional studies, the 

prevalent is the inclusion of selective mortality effects as 
1 as the influence of secular and cohort effects. 6/ Cohort 
ects have received too little attention in studies of health 
avior among the elderly. It is becoming increasingly obvious that 
art effects exert a potentially dominant influence on the 
luation of much cross-sectional data. Much geriatric teaching 
Lies that the elderly are increasingly vulnerable. However, the 
erly are changing and tomorrow's elderly will be different from 
ay's with regard to their socio-economic, educational, and health 
kground. It may be that some of the differences now seen in 
ness behavior between the young and the old will change as a new 
ort of elders emerges JJ 

The changing population of providers also requires attention, 
patient-physician dyad has changed—through patient-nurse to 
ient-home health aide—and there now is a great array of providers 
h a variety of training. Providers deserve more attention as a 
ject of investigation even though the patient is the focus of an 
ervention. This is particularly the case in studies of the impact 
behavioral interventions. Observations should be made to evaluate 
reciprocal and interactive changes that occur in providers as a 
It of changes in the behavior of the patient. Field studies have 
wn that nursing home staff unwittingly encourage resident 
endence. 8 ,9,10/ However, it is important to distinguish between 
effects of providing appropriate and inappropriate services on 
ctional independence. Unnecessary services foster dependency, 
reas services appropriate for individual needs promote 
ependence. Care of the functionally dependent elderly should be 



We need to take special account of the social surroundings of 
the elderly patient, particularly the importance of the informal 
support system in determining the patient's capability to manage the 
stress of illness. The impact of institutions on noninstitutional- 
ized elderly, children, family members of institutionalized elderly, 
and on society in general should be assessed. Without exploring the 
ways in which institutions affect these groups, the extent and 
character of the problems of institutionalization will be grossly 
underestimated and misunderstood. 

As the structure of the health care system changes, some aspects 
may seem more approachable to the patient than others. The choices 
patients make about which portion of the health care system they 
approach may be an important determinant of their behavior within the 
health care system and should be evaluated. Patients should be given 
information on which to base these choices. 

It is particularly useful in behavioral studies to employ 
measures that permit determination of a full range of behavior 
without biasing the range in any one direction. One should evaluate 
not only how much a subject has improved, but also consider the 
possibility that there may be a decrease in performance. We also 
need to consider the context of the behavior, placing ourselves not 
only in the position of the person whose behavior is being monitored, 
but also in the context of that person's history. 

A powerful approach to data analysis in studies of health 
behavior is to cluster a number of different variables—either within 
one general sphere, such as behavior or physiology, or across 
different spheres—in order to provide a more potent measure of the 
overall impact of the intervention. 

There has been too little emphasis placed on successful aging. 
Rather than limiting our investigations to individuals who appear to 
be especially vulnerable to the development of adverse outcomes, we 
also should study persons who appear to be particularly resistant to 
the attritions of advancing age. 

It is important to determine how the institutional environment 
(be it hospital or nursing home) may invite age-related performance 
decrements and physical decline. Research has already shown that the 
effects of social variables (routinization, dehumanization, 
dependence, perceived incompetence, and perjorative labels) on the 
physical and psychological well-being of institutionalized elderly 
adults can be considerable.8/ Therefore, additional experimental 
work must be done to assess adequately the boundaries of the 
phenomenon. 
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An often overlooked category of providers for the elderly 
nsists of homemakers and home health aides, who represent one of 
e fastest growing occupational groups in this country, but have 
ttle or no training for working with the elderly. This group, 
eir training, and their interaction with the elderly should be the 
cus of substantial research. 


Relation of the Patient to the Physician 

Two of the major issues in this area include underreporting of 
sease that should be treated and altered compliance of the elderly. 

derreporting of Disease 

There is a need to increase the reliability of reporting, as 
11 as to selectively increase reporting of those symptoms that can 
i effectively treated. The elderly appear to be more likely than 
unger adults to overutilize the health care system for minor or 
ivial complaints and underutilize it for serious problems. 12-15/ 
one would be enthusiastic about a nonselective diffuse increase in 
ie reporting of health problems. It is much more desirable to 
icrease the reliability of the reporting rather than to promote 
tcreased but inaccurate reporting, which might be a secondary effect 
: certain kinds of self-report instruments. 

A two-phase approach is needed. The first phase should include 
udy of outcomes to indicate which symptoms and problems are 
ipecially worth detecting (i.e., those associated with some 
ist-intervention improvement). The second phase should focus on 
sponsiveness of the elderly or their families to various 
salth-promotion communications. The influence of the structure of 
te informal support system on responsiveness to these communications 
iy play a major role in their effectiveness. 

Efforts at increasing reporting of symptoms are fraught with the 
inger that patients or their families will develop the target 
rmptoms. A measure of the number of "false positive" reportings 
lat result from increasing health monitoring, as well as estimates 
: the determinants of vulnerability for false positive reportings, 
lould be included in studies in this area. 

>mpliance in the Elderly 

The term compliance, while finding general use, has several 
iaknesses and might appropriately be replaced by a term such as 
itilization." Use of "compliance" tends to focus on the patient 
jing what the provider has asked him to do. As a consequence it 


perspective. The term compliance tends to ignore all the efforts of 
an individual to treat himself. These often lie outside the usual 
medical domain and include efforts to enhance one's resistance to 
disease, such as cutting back on work and seeking help to reduce 
stress, as well as adding to or subtracting things from life, adding 
medications, taking medications on his own, and so forth. Patients 
often conceal these behaviors from care-givers because they lie 
outside the model within which the physician and patient interact. 

There is substantial variability in compliance among the 
elderly. Most elderly are compliant and much is to be gained by 
studying the noncompliant elderly as well as compliant elderly 
individuals. 

It is important to realize that noncompliance, according to 
presently available literature, seems to be less determined by age 
alone than by many of the common attributes of the elderly, such as 
multiple pathology, polypharmacy, or mental frailty. Young 
individuals with these attributes appear to be as noncompliant as 
their elderly counterparts. 

Physician or provider noncompliance is of particular importance 
when dealing with the elderly. Practitioners often fail to provide 
clear instructions, may not follow up on behavior problems, such as 
non-use of prescriptions, and are well known to be reluctant to work 
with the elderly. 

In evaluating methods of altering compliance, the control issue 
is clearly important because physicians as well as patients have 
varying needs for control. Some elderly patients do not wish to be 
given choices regarding medications or treatment but would rather be 
directed. What is really needed is some reliable predictor of the 
control needs of the patients as well as the provider and how these 
might be influenced by the age of each party. Patients may want 
control for some components of their care (diet, sleep time, or 
frequency of visits) and gladly yield others. 


Special Vulnerability of Elders 

A major consideration in this area is whether the special 
vulnerability of the elderly is caused by age itself or 
age-associated factors. The importance of the role of physiologic 
changes to this special vulnerability needs to be further evaluated. 
Vulnerability may be considered in two general categories. The first 
is the increased sensitivity of the elderly to the adverse effects of 
any given treatment or disease. The second is the mismatch between 
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I treatments that were more appropriate for elders. These younger 
Lits might be experiencing unwanted outcomes from these 
tatments. It is also important to understand the difference 
:ween the actual effects of age and the perceived effects of age on 
lividuals and how this might influence their vulnerability as well 
:ecting the impact of prior life events. 

Several possible approaches to the study of the special 
.nerabilty of the elderly were discussed. These included a study 
young and old persons who have similar operations, for example, 

>lecystectomy or hysterectomy. One might examine the response of 
i individuals to that particular intervention in view of their age 

1 other associated factors, such as informal support systems. 

>ther possibility is the study of some predictable disease, such as 
rluenza, and how one might be able to stratify groups according to 

j and evaluate attack and severity rates. Some nutritional 
>grams currently being initiated in departments of surgery provide 
jotentially important opportunity for investigating the 
:erminants and characteristics of some special vulnerabilities of 

2 elderly. 


Dementia and Health Behavior 

There is a lack of concordance between the anatomical changes 
at occur in the central nervous system of individuals with senile 
nentia of the Alzheimer's type (SDAT) and the behavioral pathology 
an in those individuals. Behavioral changes cannot be accurately 
adicted by anatomical pathology. It is thus of little use to 
parate persons into groups of equivalent severity on CAT scan for 
iavioral studies. 

Innovative studies have demonstrated that substantial 
versibility of some of the behavioral pathology in dementia is 
ssible.16/ This view is derived in part from the lack of 
ncordance between behavior and anatomic changes and in part from 
e marked variability in the behavioral changes from person to 
rson.17/ 

It is well known among clinicians that making the diagnosis of 
pression in the elderly is difficult—the symptoms of depression 
ten resemble dementia. Conferees involved in research on SDAT 
orted finding, on closer scrutiny, many patients in their studies 
be erroneously diagnosed. These results underline the value of 
g-term follow-up in studies of this type, as well as the 
sappointing lack of specificity and accuracy in the diagnosis of 
mentia. 


in an individual’s behavior might have dramatic effects on the family 
or the informal support system. For instance, improving sleeping 
behavior or continence might have a major effect on the approach of 
family members or health care providers toward individuals with 
dementia. Not many data have been collected on these behavioral 
aspects in studies of dementia. 
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IMMUNOLOGY AND BEHAVIOR IN AGING 

Chair: Robert Ader 
Vice Chair : George Solomon 

ticipants: R. Abeles, R. Andres, C.E« Buckley, G. Elliott, 

Hirsch, W. Hurwitz, E. Leventhal, A. Ostfeld, J. Rodin, M. Rogers, 
Seligman, M. Stein, E. Strieker, M. Wecksler 


For many years, most scientists and clinicians believed that 
mnological function was largely independent of psychosocial 
tors. It now appears, however, that the immune system is 
egrally related with other physiological processes and is subject 
some central nervous regulation or modulation. If experiential 
nts and emotions affect immunological function by way of the 
tral nervous system (CNS), it should be possible to gather 
dence supporting some or all the following hypotheses: 

Emotional upset and distress alter the incidence or severity of 
diseases to which there is immunological resistance and those 
associated with immunological deficiency states. 

Severe emotional and mental dysfunction is accompanied by 
immunological abnormalities. 

Hormones regulated by the CNS (neuroendocrines) influence immune 
me chani sm s . 

Experimental manipulation of appropriate portions of the CNS has 
immunological consequences. 

Experimental behavioral manipulation (stress, conditioning, 
differential early experience) has immunological consequences. 

Immunologically competent cells have receptor sites for 
neuroendocrines, neurotransmitters, or for substances regulated 
by them. 

would be of further interest to find that activation of the immune 
item is accompanied by CNS phenomena and that feedback mechanisms 
immune regulation act via the CNS. Indeed, there is accumulating 
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evidence to support all these hypotheses, summarized in the recent 
reviews by Solomon and Amkraut, Riley, and a book edited by 
Ad er.jLifLi. 

Because the field of psychoneuroimmunology is in its infancy, 
there are few studies linking it specifically to aging. However, the 
prospects for a relationship between the two are many. Environmental 
and psychosocial events that may affect immunity may be more common 
among the elderly; bereavement and overcrowding are examples. In 
addition, many biological changes that are associated with aging, 
independent of disease, affect immune function and vice versa. For 
example, decline of thymus function is strongly demonstrated to occur 
with aging. It has even been suggested that change in immunologic 
processes is responsible in large part for normal aging. 4>5/ 
Alternatively, aging may be said to be characterized by the declining 
ability of an organism to adapt to intrinsic or extrinsic 
environmental stress. The physiologic manifestation of this 
phenomenon is the organism's increasing difficulty in maintaining a 
state of homeostasis, which may include a change in immune function. 
Studies of the immune system represent an extremely promising area in 
which to investigate the relationship between sociopsychological and 
endocrine changes and aging. 

The immune system is in contact with virtually all tissues and 
spaces within the body. If aging characteristically involves impair¬ 
ment of homeostasis, then a single system influencing or in contact 
with all tissue/organ effectors of homeostatic equilibrium would be a 
logical choice on which to center investigative efforts. 

The majority of psychoneuroimmunology research efforts to date 
may be categorized according to a dyadic scheme. Investigations have 
been concentrated, for example, on examining the effects of 
immunologic changes on aging, or on the effects of socioenvironmental 
or psychological factors on the immune system. Investigations of 
behavioral aspects of aging or of age-related changes in immunologic 
competence have not been coordinated, to this point, with evaluation 
of the behavioral effects of psychosocial variables on immune 
response. Neither has endocrine modification of immune response been 
integrated into their coordination. 

For an integrative effort, a triadic design of disease etiology 
might be more appropriate. Endocrine, CNS, and immune systems all 
provide adaptive mechanisms for maintenance of the organism's 
homeostasis (Figure 1) . If behavior, via the central nervous or 
neuroendocrine system, affects the organism's immunologic mediation 
of homeostasis, it should be possible to establish mechanisms by 
which experiential events relate to disease processes in aging. For 
example, neuroendocrine or central nervous system changes resulting 
from experiential stresses or events must be integrated with evidence 
demonstrating the effects of experimental maniDul tio s o norm 1 



Figure 1. "Behavior" is defined as an organism's reaction to 
socio—environmental and psychosocial factors. This reaction is 
mediated by CNS/neuroendocrine outflow that can either result 
from, or may be the reason for, such behavior patterns. The solid 
lines directly linking boxes currently have significant 
experimental and/or clinical documentation. The dotted lines 
represent what is to be demonstrated by the development of 
psychoneuroimmunology. Experimental evidence already supports "if 
A then B," and "if B then C" relationships between behavior, 
CNS/neuroendocrine, and immune systems. For this relationship, 
psychoneuroimmunology is attempting to substantiate the 
statement, "if A then C." 


uroendocrine or CNS parameters on immune function. The workshop 
nsidered the data which, thus far, strongly suggest the importance 
engaging the newly emerging field of psychoneuroimmunology in 
udies of aging. 


Changes in Immune Function with Age 

As individuals age, various aspects of normal immune function 
line. Perhaps the first documentation of this decline came from 




tissues, such as decreasing numbers of germinal centers and 
increasing amounts of reticular tissue. As a result, the number of 
circulating lymphocytes progressively decreases in humans. By the 
sixth decade, circulating T-cells number only about 70 percent of 
those in a young adult. 

The decline in T cell-dependent cell-mediated immunity with age 
has been documented by numerous investigators ^*?>8/ . Although 
studies evaluating secondary delayed skin reactions do not entirely 
match this finding, primary reactions, using phytohemagglutinin (PHA) 
in vitro and tumor cell challenge in vivo, do support such a 
decline. Because of the decrease in overall T cell population, the 
number of helper T cells also is diminished, largely because of 
decreased levels of thymic hormones, which are responsible for 
expressing the helper T cell development. B cell function has been 
assessed in terms of circulating levels of natural antibodies, which 
have been shown to decrease with decreasing serum thymosin levels. A 
decrease in thymosin levels, in turn, parallels the process of thymic 
involution. As mentioned, however, such decreases have largely 
affected primary antibody responses, not secondary responses. 
Individuals experiencing primary antibody response prior to 
involution demonstrate normal secondary responses. 

Therefore, the data suggest that the processes of aging primarily 
affect (or are the effect of) regulator T cells, but not necessarily 
the intrinsic functioning of B cells themselves. How the regulatory 
T cells function as suppressors and helpers of B cells remains a 
question. Studies describing age-related changes in those T cells 
involved in B cell regulation have not resolved many functional 
questions as yet. Because of the roles of T cells in regulation of 
hematopoiesis, alterations in stem cells as well as in B cells could 
be demonstrated as being the result of changes in the thymus. 

Although many of the mechanisms responsible for changes in T cell 
activity have not been fully resolved either, both extrinsic and 
intrinsic mechanisms have been postulated. Consensus has emerged, 
however, that the more likely mechanisms are extrinsic influences on 
the thymus, which were major topics of this workshop's sessions. As 
will be discussed later, stress and other psychobiologic factors can 
affect the immune response, measured by parameters such as skin graft 
rejection and by primary and secondary antibody responses. The most 
likely extrinsic cause is a change in the output from the 
hypothalamus-pituitary (i.e., neuroendocrine) system to the thymus. 


Potential Mechanisms Relating Behabior to Immune Function 


Neuroendocrine Relation to Behavior 



cdotal data without demonstration of potential mechanisms of 
ion. Extensive literature from experimental and clinical 
ciplines now provides adequate documentation of the effects of 
ess and other behavioral influences on neuroendocrine and central 
vous system function.£/ Therefore, these systems can be viewed 
potential mediators between behavior and immune function.~L/ 

Various animal models have been used in this documentation. When 
iosed to "stressful” stimuli, such as capture, restraint, or shock 
ddance, animals demonstrated changes in adrenal cortical 
;ivation. The development of radioimmunoassay techniques had made 
tilar measurement of polypeptide hormones a clinical possibility in 
tan subjects. Numerous studies have been performed in which 
nges in growth hormone, ACTH, and prolactin secretion have been 
lerved in humans under stress, although the pattern of response 
■ies for each. However, it is important to note the divergence of 
suits obtained by measurements in animal models from those obtained 
human measurements. In animal studies, the animal is assumed to 
experiencing stress when changes are observed in adrenal cortical 
Lction. Correlation with human functioning may be inappropriate 
•ause of the human's ability to adapt by means of psychologic 
:ense mechanisms, only after the failure of which is adrenal 
•tical response observed. A recent Institute of Medicine report 
describes this potential disparity in results obtained in 
ians, stating: 

There also has been interest in catecholamine response 
patterns of Type A individuals as a possible factor in the 
increased risk of cardiovascular disease that is associated with 
the behavior pattern. Friedman et al. (1979) examined the 
effects of puzzle-solving on plasma catecholamines and found 
that both resting and post-puzzle-task plasma norepinephrine was 
significantly higher in Type A subjects than in Type B subjects, 
with no differences in epinephrine concentrations. More 
recently, Glass et al (in press) designed a study in which 
subjects were harrassed during competition. Type A subjects who 
were harrassed have much larger increases in plasma epinephrine 
than did nonharrassed Type A subjects or either harrassed or 
nonharrassed Type B subjects; plasma norepinephrine showed 
similar trends, but the differences did not reach statistical 
significance. 

One of the particularly interesting aspects of 
catecholamine response is that, unlike other hormonal responses, 
it does not appear to diminish after repeated exposure to the 
stressor, at least when involvement is high. For example, Bloom 
et al. (1963) studied urinary catecholamine excretion in new and 
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With novel acute stressors, when all systems appear to respond 
it is difficult to discriminate between those responses to 
stressors that are a consequence of heightened arousal and the 
that may be more closely associated with attention and 
vigilance. However, when arousal is reduced, attention and 
vigilance may still persist. 


Mechanisms of Neuroendocrine Influences on Immune Function 

Receptors for several CNS-controlled neuroendocrines and neuro¬ 
transmitters have been found by numerous investigators on lymphocytes 
and t-hvmor.ytp-s . 1 Included in the literature are reports of 

receptors for: corticosteroids, insulin, beta-adrenergics, and growth 
hormone. Pituitary-thymic interaction has been well documented and 
it has recently been postulated that the thymus exerts a level of 
control over pituitary hormones. 12/ Of the pituitary hormones, 
however, growth hormone has been observed to have a profound 
influence on immune response. The only pituitory hormone observed to 
have a greater influence on immune function is ACTH. Growth hormone 
is a tropic agent for the thymus and is, apparently, required for the 
maturation of antigen precursor cells. 13 / Assessment of physiologic 
stress variables, manifested as neuroendocrine changes, must be 
structured in a manner to allow for determination of whether 
psychologic stress was a component. 

A potential link of the brain to the immune system is the 
hypothalamus. Stein and associates 14/ have reported that anterior 
hypothalamic lesioning protects against lethal anaphylaxis in the 
guinea pig. In measuring the circulating and tissue-fixed 
antibodies, content and release of histamine and other mediators, and 
the responsiveness of target tissue to agents released in the 
antigen-antibody reaction, no one factor completely explained the 
effect on anaphylaxis. Using the same model, Stein also demonstrated 
that anterior hypothalamic lesioning suppressed delayed cutaneous 
hypersensitivity. Activity of T and B lymphocytes in vitro was 
suppressed in whole blood samples, but not in isolated lymphocyte 
cultures. This suggests the existence of a circulating humoral 
inhibiting factor, perhaps regulated and/or produced within the 
hy po th alamus. 


Stress and Immunologically-Mediated Disease 

The effects of stress on the immune system are a relatively new 
area of research. Because neuroendocrine changes are determined in 
part by psychosocial or behavioral factors, stressors could influence 
immune function and immunologically mediated disease processes. 


ocytosis, response to mitogens, antibody titer, and interferon 
Is.iLl/ Several workshop participants, emphasized the pertinence 
he Institute of Medicine's recent study of "Research on Stress 
uman Health" as a summary of these current research 
ts.i2/ An excerpt from that study, relating immune competence 
sychologic stressors, states: 


Clinically, several immune-related disorders have long 
been thought to be affected by psychological stressors. 
Rheumatoid arthritis has been studied most extensively. In 
retrospective studies, women described as rebellious, 
aggressive, and highly self-controlled were at greater risk 
for developing rheumatoid arthritis than was the general 
population. Also, separation from a love object has been 
reported to precipitate an arthritic attack in a predisposed 
individual. The reactions that such stressors produce and how 
those lead to the consequence of arthritis are unknown. 
Research has suffered from the fact that there still is no 
satisfactory understanding of the etiology of rheumatoid 
arthritis; in fact, it is unclear even whether the disease 
begins in connective tissue or in its vasculature. Still 
further afield, Abse et al studied young patients who were 
undergoing tests to rule out lung cancer. Those who were 
found to have cancer were more conscientious at their work and 
more constrictive in their interpersonal relationships than 
were those who did not have cancer. 

At present, the evidence is suggestive but inconclusive 
and often conflicting. Some types of chronic stressors seem 
to be associated with increased risk for cancer, but the 
relevant features of those stressors and the magnitude of the 
risk remain to be determined. Acute loss with accompanying 
depression may be associated with an increased likelihood of 
receiving a diagnosis of cancer; but depression might be a 
consequence of the cancer, even before the latter is 
diagnosed. Those who have cancer may survive longer if they 
have relatively high levels of hostility and psychological 
symptoms; again, however, this might reflect some other aspect 
of the disease process. 

The association of physiologic stress with immune competence is 
conclusive. Thus far, experimental manipulation of several 
iologic stressors appears to alter immune competence. Palmblad 
coworkers found that food and sleep deprivation led to depressed 
.nologic function;^/ elements of the acute phase response were 
essed, as were neutrophil and lymphyocyte function. Although 
.noglobulin and specific antibody levels were not decreased, they 
eased in concentration after removal of the stress. 


psychologic effects, recent studies have been aimed at measurement of 
specific elements of the immune system in the presence of psychologic 
stress. Stein and associates have observed depressed lymphocyte 
function associated with varying intensities and qualities of 
stressors.1Z/ Bereavement has been associated with depressed T 
cell response to mitogens, concanavalin A, and PHA.12/ Although 
the investigators in this study did not observe a difference between 
control and bereaved subjects at two weeks after death of the spouse, 
a significant difference was observed at five weeks. No significant 
difference was observed, however, in such variables as: overall 
number of T and B cells, antibody titers, presence of antibodies, or 
hormonal levels. Thus the changes that were observed may be 
considered independent of neuroendocrine responses that, in other 
studies of stress, may have been identified as mediating factors. 

An explanation of the connection between experiential stress and 
immune responsiveness is needed. The neuroendocrine and/or central 
nervous systems seem to be likely intermediaries. Specific 
experimental evidence must link behavioral circumstances and altered 
neuroendocrine states to compromised or enhanced immune 
responsiveness. Correlation of this altered neuroendocrine function 
to specific disease states would complete the explanation. 

Some experimental data are currently available. Overcrowding of 
rats causes steroid elevations, with consequent decrease in primary 
and secondary response to foreign protein; electric shock stress did 
not produce this effect.12/ Similarly, Gisler found that activity 
of splenic lymphocytes was suppressed in mice subjected to 
acceleration or anesthesia. 12/ Limiting feeding schedules in rats 
reduces graft-versus-host response more than does administration of 
ACTH, indicating that alteration in corticosteroid level is not the 
only mechanism responsible for such adaptation. In support of this 
multifactorial concept, corticosteroids are found to suppress 
precursor cells, although they do not affect antibody producing 
cells. A postulated reason for this multifactorial mechanism is that 
it may prevent reaction to self, as in autoimmune disease. 

The effects of individual hormones on immune response have been 
documented.12/ Demonstration of the simultaneous effects of 
multiple neuroendocrines, however, lags far behind, making it 
difficult to define how the CNS influences immune response. The 
glucocorticoids appear to be of prime importance, affecting the 
distribution and activation of lymphocytes, macrophages, and natural 
killer (NK) cells. 

Ader has described a number of variables affecting the impact of 
stress on immune function: 


the quality and quantity of stressful stimulation 



the quality and quantity of immunogenic stimulation 


host factors upon which stress and immunogenic stimulation are 
superimposed 

the temporal relationship between stress and immunologic 
stimulation 

the nature of the dependent variable and the sampling parameters. 

Stress has been demonstrated to influence both the predisposition 
d the physiologic response to immunologically-mediated disease— 
fectious, neoplastic, or autoimmune. Although stress alone has not 
en described as a sufficient condition for the development of 
sease, it can be demonstrated to increase the severity or duration 
a disease. 

The extent to which the CNS can modulate the immune response of a 
nan subject has yet to be determined. It is difficult to establish 
uniformity of stressful stimulation, and difficult to measure the 
ect. Whether or not the CNS has a role in mediating immune 
sponses probably must be answered through analysis of experimental 
idence obtained sequentially from individuals within a strain, 
ween strains, and between unrelated groups. 


Future Research Directions 

There exists an increasing probability that changes in neuroendo- 
ine function will also mediate between behavior and immunologic 
ctioning in disease susceptibility. Although this relationship 
s already been experimentally established, mechanisms of mediation 
tween behavioral and immunologic events are not well understood, 
h information is essential in order to understand the relation 
tween behavior, the immune system, and the homeostatic imbalance, 
ther it is a result of disease or aging processes. 

One of the many problems facing such a multidisciplinary venture, 
wever, is a tradition of immunologic research that may not be 
ngenial to considering the role of psychoneuroendocrine and 
havioral factors. The significance of other relevant data, such as 
e identification of receptor sites for neurotransmitters and 
rmones on various component cells of the immune system, may not 
ve been fully appreciated. Yet revision of the traditional 
nceptualization of an autonomous immune system may be of major 
gnificance for the study of aging, and demands serious 
sideration. 


particularly true when a proposal for such an interdisciplinary 
effort must compete against noninterdisciplinary proposals whose 
goals appear to be closer at hand, or at least more clearly defined. 
It was urged that high priority be given to changing this situation, 
perhaps by constructing new study sections and by funding 
interdisciplinary training at both the pre- and post-doctoral level. 

Research ventures that could be identified as potential starting 
points for collaboration between behavioral and immunologic 
disciplines included the area of "stress.” Stress is used to imply 
both emotional and biological responses to novel or threatening 
situations. Various shortcomings were seen in the use of the term 
"stress," however. The discussion also included difficulties 
encountered in the funding processes with topics like "stress." 

It was accepted that more well-defined stress research could be 
described in terms of currently recognized illnesses that are 
generally acknowledged to have behavioral components, for which some 
immunologic data has already been collected, but would require 
analyses of socioenvironmental factors and immunity. Such efforts 
could involve immunologic correlates of cognitive and intellectual 
deficits or the immunologic links with disordered behavior. 

Other potential avenues of collaboration include the ontogeny of 
neuroendocrine and immune function, including the effects of 
behavioral influences such as maternal factors and 

immunopharmacologic manipulations. Other areas of importance involve 
behavioral regulation ranging from interventions with respect to 
nutrition, alcoholism, smoking, and drug abuse to behavioral 
regulation in terms of the implications of conditioning and other 
learning processes that have already been shown capable of modifying 
immune function. Research is also needed to identify psychological 
and behavioral factors that mediate susceptibility to impact from an 
immunologic event, expecially as this changes with aging. Factors 
potentially important include personality variables, cognitive style 
and psychological defenses. 

The critical need for basic research dealing with the interaction 
among behavioral processes of adaptation, neuroendocrine changes, and 
immune function was a common theme in all of these suggested research 
areas. Particular interest was expressed regarding research on 
systems in which we may already be in a position to specify testable 
hypotheses, for example, on neuroendocrine/behavioral regulation 
involving function of the thymus. 

Future research was urged in the direction of methodological 
concerns such as the appropriateness of animal models for the variety 
of questions posed by this area. There was also agreement than as in 
any discipline in which aging is to be considered, more longitudinal 
designs be used in studies on immune system functioning. 



Discussion also centered on the importance of a central reference 
Doratory for behavioral scientists and neurobiologists interested 
adding an immunological component to their research designs. This 
3 seen as especially important for behavioral scientists who find 
perfectly consistent to view the immune system as another 
fsiological system to add to their overall concern with translation 
environmental events into physiologic changes and to ultimate 
aptive processes, including susceptibility to disease. 
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WORKSHOP C 


ALCOHOL USE AS A HEALTH PROBLEM IN AGING 
Chair: Leon Epstein 
Vice Chair : Frederick Glaser 

Lrticipants: J.H. Atkinson, R. Deitrich, F. Glaser, H. Leventhal, 

, McCready, E. Parker, A. Simon, R. Vestal, J. Weinberg 

)M Staff: F. Solomon 


Epidemiology of Alcohol Consumption and Alcohol Related 
Problems in the Elderly 

The extent of the problem of alcoholism in medical care is 
.ghlighted by studies of medical wards of large urban 
aspitals. 1,2,3/ In the age group of 50 to 69, 63 percent of the men 
Ld 30 percent of the women were impaired because of alcohol abuse, 
icording to one study.2/ In studies of consecutive admissions to 
jychiatric facilities of persons over 60 years of age, high 
roportions of patients with alcohol abuse problems (18 to 60 
;rcent) have been found. 4,5,6 / Yet surveys show that the 
roportion of problem drinkers in the general population ranges 
itween two percent and 10 percent among people over 55 years of age. 
,8/ The general conclusion of epidemiologists is that alcohol abuse 
caches a peak between the ages of 35 and 50; this may be due to the 
ilatively early death of persons who abused alcohol in excess in 
leir younger years.JL/ The hospitalizations described above may 
ipresent those who did not die but among whom the cumulative effects 
E alcohol abuse are now exacting their costs. 

Among the many unanswered questions in the epidemiology of 
Lcohol use and misuse in the elderly are the following: (1) For how 
any of those with a current drinking problems is it a new problem, 

3 contrasted to the continuation of a long-standing pattern of 
lcohol abuse? One study suggested that for only a small proportion 
E the elderly with alcoholism is it a new development.4/ (2) Are 

:ie criteria for alcoholism among the elderly valid? They seem to be 
iapted from scales that have been developed for a younger 
□pulation. (3) Do the extreme alcohol abusers die before reaching 



Future research in this area should take into account the 
disproportionate distribution of those with alcohol-related problems 
in certain settings, such as mental hospitals and inner-city 
hospitals. It also should deal with problems of obtaining accurate 
survey responses from a population prone to lapses in memory. 

Several techniques have been developed for validating or enhancing 
the accuracy of self-reported alcohol consumption data. These 
include independent reports by family and friends of the subject, 
careful phrasing of the question to the subject, selection of an 
interviewer who is non-threatening, and, possibly, the use of 
"objective" biochemical measures. Longitudinal studies would 
mitigate the problem of faulty reporting of earlier drinking patterns. 

The need to examine different racial and ethnic patterns in 
alcohol use and misuse was emphasized, in addition to differences in 
gender patterns. Intriguing but incompletely understood variations 
from general patterns have been reported. For example, Locke, Kramer 
and Pasamanick6/ found that admissions to Ohio’s public mental 
hospitals for alcoholic psychosis tended to increase with age for the 
white population, but that for other racial groups the frequency of 
such admissions remained level or declined with advancing age. In a 
New York City study, the ratio of alcoholic white males to white 
females was 6.2 to 1, but the corresponding ratio for the black 
population was 1.9 to 1.7 J 

In epidemiologic studies there exists a need for a clustering of 
variables as opposed to single factor studies which have thus far 
dominated research. For example, studies might be undertaken of 
overweight persons who drink heavily, smoke, and are members of 
families in which other members also abuse alcohol. Such clustering 
may provide additional insights into the older alcoholic for two 
reasons: there may be multiple interactions of factors with negative 
health effects, or alcohol abuse may be merely a marker for other 
more fundamental factors. 

Although it has been a rather neglected area until now, 
epidemiologic research on geriatric populations has the promise of 
providing data that may be of tremendous- importance to therapy and 
greater understanding of alcohol abuse among the older people.9/ 


Alcohol and the Processes of Aging 

The prevalence of alcoholism among the elderly may be appreciably 
less than the seven percent estimate offered by NIAAA for the general 
adult population,9/ but the impact of alcoholism upon the geriatric 
population is in some respects more serious because of the burden it 
adds to aee-as oci factor . These include nhvslcsl Illness. 



»re might be premature aging among those who abuse alcohol.10/ A 
imon observation that many inhabitants of skid row appear to be 
:h older than their chronological age must be tempered with the 
ilization that many other aspects of the skid row lifestyle and 
ilth status could also contribute to premature aging. 

Animal models could provide some data on the subject. The 
rkshop group was told that strains of mice have been produced that 
i resistant to the effects of alcohol, as well as strains in which 
:y small amounts of alcohol will produce loss of balance or loss of 
sciousness.11/ If aged members of each strain were exposed to 
:ohol, there could be interesting discoveries about organ changes 
1 cognitive changes. 

The reversibility of effects of chronic consumption of alcohol is 
)ther research question of importance. Changes in brain morphology 
nilar to those encountered in Alzheimer’s disease ("pre-senile 
aentia") have been reported among chronic abusers of alcohol, 
though Alzheimer's disease is not reversible, a number of 
/estigators have observed that alcohol-associated losses in 
gnitive performance may be reversed upon cessation of drinking. 

One interesting group worth careful study—from epidemio- 
>ical, clinical, and laboratory investigation perspectives—would 
those individuals who consumed a great deal of alcohol in their 
ith and younger adult years but who have become total abstainers in 
:er life. This late-abstaining group raises several interesting 
Bstions, which require prospective studies for their answers. For 
ample, as was discussed in the plenary session on immunology, a 
aracteristic of aging is the lessening effectiveness of homeostatic 
Dcesses. If these homeostatic mechanisms are indeed compromised in 
s elderly, this may promote subsequent abstinence, because the 
lividual no longer will feel either the affective pleasure or the 
Drmalizing" effect of alcohol.12/ Unfortunately, an alternate path 
r individuals who have lost some of their familiar and desired 
sponses to alcohol would be to escalate their consumption in the 
5e of achieving the desired effect. Another hypothesis about the 
te-abstaining group was that stresses for these individuals may be 
tfered with their passing years, thus leading to cessation of 
zohol misuse, which is a common response during anxiety in middle 
b. An example of lessened stress cited in this respect was 
irement from an occupation that had much peer alcohol misuse 
sociated with it. Moreover, with retirement there may well be less 
ciey to spend on alcohol. 

Discussions of alcohol use among the elderly usually emphasize 
s misuse and its deleterious effects on a range of functions in the 
ing individual. Several members of the workshop suggested that the 


impressive experiment along these lines was done in nursing home 
settings by Chien, Stotsky, and Cole. 13/ They set up a cabaret type 
of gathering place where beer was served a few times a week. In a 
double blind, crossover study comparing outcomes in the same setting 
with availability of non-alcoholic beverages, it was discovered that 
the use of small quantities of alcohol promoted socialization and 
lessened the isolation of elderly nursing home patients. This sort 
of inquiry should be pursued because of the known significance of 
social support in promoting the general well-being—both physical anc 
mental—of elderly persons. The role of small amounts of alcohol 
consumption in "supporting” social supports may be quite powerful in 
this society. 

In the context of the impact of alcohol on overall health, the 
conferees were interested in some reports of the possible benefit of 
moderate doses of alcohol in reducing mortality due to coronary 
artery disease and thereby improving longevity. This certainly 
merits further study and clarification. One possible artifact stems 
from the samples in these studies, which have compared 
teetotalers--complete abstainers—with those who drink "moderately" 
(two drinks a day) and found that the latter had greater longevity. 

It is possible that complete abstinence is associated with greater 
tension and other personality factors that could play a role in early 
mortality, especially from the cardiovascular illnesses. Moreover, 
conferees noted that among the teetotalers found in any community 
survey, a very high proportion are likely to have been former alcohol 
abusers who had run into serious health problems or personal problems 
which then made them give up drinking; thus their longevity might be 
reduced by the effects of earlier heavy alcohol use—and heavy 
alcohol use is associated with shortened life span in all studies. 
Nonetheless, further study of this area was endorsed by the workshop 
group. 

The possibility of a positive effect on sleep difficulties in the 
elderly was discussed. It is known that in old age there are reduced 
amounts of REM sleep, more frequent wakenings, and a shortened total 
sleep period, as compared to young adulthood. Many elderly 
individuals, with the endorsement of their physicians, imbibe an 
ounce or so of alcohol at bedtime as a sleeping aid. Thus far, no 
sleep laboratory studies have documented the value of this practice, 
though many have documented the harmful effect on sleep of heavy 
alcohol consumption. Nonetheless, a mild anti-anxiety function of 
low doses of alcohol may indeed be a positive factor in aiding 
sleep. Another hypothesis is that this is a pleasurable ritual for 
the older person who has given up so many other pleasurable rituals, 
and the association with sleep—in the sense of conditioned 
response—may be a more important factor than any pharmacological 
effect. In any event, alcohol is rapidly metabolized, and its 



mulation if taken in nightly use, and have a stronger likelihood 
hangover" the next day because of long-acting metabolites. 


Effects of Aging on the Pharmacology and Psychology of 

Alcohol Use 

From a number of clinical observations, Dr. Vestal's plenary 
entation* and one study described at the workshop in some detail, 
ppears that there is a greatly altered perception among the 
rly of the effects of alcohol upon them. They seem to be less 
e of the decrements in cognitive and psychomotor performance that 
r as a result of drinking alcohol. There is no question that the 
ements do occur--!f anything the elderly are more sensitive 
iologically than younger drinkers—but these effects are not as 
ily perceived. There was discussion of unpublished data from a 
yin which alcohol blood levels of 0.1 percent (the usual legal 
t for charges of driving-while-intoxicated) were obtained by 
sion in a series of young adult and elderly subjects, all of whom 
in good health. The older subjects were far less aware, at 
e concentrations, of the marked deficiencies in their performance 
i were the younger subjects; in fact many of the older subjects 
ed relatively unaware of being intoxicated, while the younger 
jects felt quite drunk. Nonetheless the psychomotor deficiences 
lerformance were quite substantial in both groups. These findings 
! important consequences and, if confirmed, should be built into 
rentive and public education programs because of the implications 
older persons who may be driving an automobile while under the 
.uence of alcohol; they may lack awareness of how much the alcohol 
mpairing their abilities. 

Studies by Parker and Noble14/ suggest that aging and "social" 
>hol use each result in cognitive impairment that is quite 
mstrable, and it is likely that these effects are additive, 
iormance of the Wisconsin card sort test—a test of cognitive 
;tion--was appreciably impaired 24 hours after taking moderate 
mts of alcohol if the subjects were middle-aged (in their 40s); 

5 effect did not appear among younger subjects (in their 20s) to 
:ly as great an extent. There are many hypotheses that could be 
irated in discussion of this finding, should it be confirmed and 
mded to the elderly population. It is possible that alcohol 
ibolites, such as acetaldehyde, are cleared less rapidly from the 
7 in elderly persons than in younger ones. It is also possible, 
Parker and Noble imply, that the impairment of cognitive processes 
age is in the same direction as that produced as a transient 


additive. At any rate, this could have many important ramifications, 
especially in the preventive medicine field and in the realm of 
health information. For example, airline pilots are required by the 
Federal Aviation Administration to abstain from alcohol for eight 
hours prior to any takeoff; this may be a good rule for younger 
pilots but possibly inadequate for those in their fifties or 
sixties.15/ 

The study of the pharmacokinetics of alcohol in the elderly is of 
paramount importance. In fact, there is minimal information on the 
pharmacokinetics of most drugs in older people—notably, in the 
context of this workshop, disulfiram (Antabuse). It is known that 
certain benzodiazepine drugs with "long-acting" metabolites, such as 
diazepam (Valium) and flurazepam (Dalmane) , are cleared from the body 
of an older individual much more slowly than that of a younger one. 
The clearance of these drugs is twice as slow for healthy individuals 
above 40 years of age as it is for people in their twenties. This 
leads to greater risk of accumulation on repeated dosage and to 
unexpected and unintended interactions with other drugs such as 
alcohol.16/ These benzodiazepine drugs are quite commonly prescribed 
to relieve anxiety, muscle tension, or insomnia. For example, in 
197 7, people over age 6 0, constituting only 15 percent of the 
population, received 39 percent of the prescriptions for sleeping 
pills.16/ 

Drug-drug (including alcohol-drug) interactions have received 
considerable clinical and public attention of late, but research has 
not kept pace with the heightened level of interest. The increase in 
self-medication, the longer lasting metabolites or effects of drugs, 
and the blunted perception of the effects of drugs mentioned earlier 
combine to make drug-alcohol interactions of particular concern among 
the elderly. Furthermore, alcohol alone or in combination with 
prescription or over-the-counter drugs may be especially dangerous as 
a contributor to falls among the elderly. Because of the greater 
severity of fall-related injuries, and the apparent link of fall 
injuries with rapid general decline in health in the elderly, this is 
an aspect of alcohol pharmacology that deserves special emphasis. 

The workshop group expressed interest in clinical investigations 
that could elucidate the motivations of elderly persons who might be 
prone to misusing alcohol. There was much concern about the 
relationship between depression and alcohol abuse, because a tendency 
towards depression is extremely widespread among older individuals, 
for a variety of psychosocial reasons—especially the series of 
losses in their lives. For some people, an outlet for depressive 
tendencies is excessive use of alcohol. There may also be some 
genetic linkage between alcohol abuse and depression, as shown in 
certain family studies—that is, the first and second degree 


ing with a high degree of stress—in contrast to the fortunate 
rly who have lessened stress with aging and retirement—was of 
zern. In general, loss of control in the life situation, combined 
a losses in important roles, functions and relationships, are the 
nament from which lowered self-esteem, anxiety, depression, and 
dencies to misuse alcohol may arise. It seemed very important to 
t for persons who cope well with the adversities of old age, as 
1 as to understand those that follow a path towards alcohol abuse 
other misuse of substances (including prescription drugs). 

It must be remembered—when examining the effects of alcohol 
le or in combination with other drugs or with depression—that the 
=r person is often a chronically ill person. The presence of 
aired organ systems must always be taken into account, because 
ar persons who are taking drugs often are doing so because they 
ill. Furthermore, the illness is not just for a brief period, 
is usually protracted--or, at least, the period of drug taking is 
tracted. There are insufficient studies from the metabolic and 
rmacokinetic point of view, as well as from the psychological 
it of view, of the interaction of drugs and alcohol in both sick 
well elderly; it is likely that the results will be different, 
anding on the state of health of the individuals involved. 


Treatment Issues in Alcoholism of the Elderly 

The proportion of persons with alcohol-related problems who are 
treatment is quite small at any age. The reported numbers range 
m 1 percent in Pennsylvania to 6.7 percent in another study of 
egate U.S. data. 17,18/ A highly reliable, intensive study in 
ario, Canada, found that of all individuals who ever had a problem 
b drinking, only 4.6 percent had received some treatment directed 
ard this problem at some time.19/ It is widely suspected that the 
portion of elderly individuals with drinking problems who are 
aiving treatment is even less than the proportion in the adult 
ulation at large. 

Of special importance in the treatment of the elderly alcoholic 
the attitude of the professional. All too often the older patient 
ives less attention because the elderly are not seen as 
ropriate subjects for treatment. Furthermore, a significant 
portion of providers of health care services prefer not to work 
h alcoholic patients at any age. It is obvious that the 
bination of these two factors, age and alcohol abuse, may be truly 
lusionary. Additional studies would be important in order to 
ermine how best to include older alcoholic patients in the 
rapeutic system, and how to refer different kinds of patients to 
most aDDronriate tvD so tr atm n .20.2 / 


The discussion of treatment of alcohol abuse suggested the need 
for an updating of many currently held concepts. For example, some 
conferees felt that older persons are more likely than younger 
counterparts to complete a course of therapeutic intervention and to 
have a better prognosis, especially for abuse of recent onset. 
Conferees also reported that intervention which enhances social 
interaction, such as association with groups of elderly or assistant 
in obtaining better housing, may be more effective with the older 
person. The question was also raised whether total abstinence is th< 
only acceptable goal for the elderly alcoholic. 

There is some confusion concerning the role of medication in the 
treatment of the elderly alcoholic. For example, the value of 
disulfiram (Antabuse) is inconsistently reported for the elderly, anc 
depression may be associated with it. Additional data on this drug 
would be most welcome with respect to its impact on cardiac function, 
hypotension and affect, as well as its interaction with other drugs 
which the older person may be taking. 


Concluding Comment 

There is a need for serious investigation of the natural history 
of alcohol use and misuse among the elderly, as well as additional 
information as to how older people respond to alcohol, both acutely 
and chronically. There is little information about prevention of 
alcohol-related problems. (One fairly straightforward approach that 
may be quite useful would be provision of patient package inserts 
with drugs that are of special relevance to the elderly.) Research 
on the prevention of alcohol-related diseases and problems could 
reorient attention towards healthier individuals and toward 
identification of "protective" biobehavioral factors. What patterns 
of alcohol use are associated with good health? What styles of 
drinking seem to increase the risk of disease? These sorts of 
investigations require coordination and collaboration among the 
social-psychological and biomedical disciplines. 

It is evident that the host of issues raised in this workshop 
discussion suggests a broad range of promising research areas related 
to alcohol use and misuse in the elderly. 
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